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A large area of overmature white pine type 
eight miles southeast of Elk River, Idaho, 
This photograph, taken by the 116th Photo 
Section, 4lst Division, Washington National 
Guard, distinctly shows the character of the 
local clearing, made by homesteaders, and seeding 
back to white pine reproduction, Such openings 
in the forest canopy frequently contain many 
more Ribes than the timbered area, and their 
location is of great importance in Ribes 
eradication, 
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INTRODUCTION 


Practical epaneiions in white pine blister rust control in the 
108 West were continued during 1931 on a somewhat larger scale than during 
1930, Additional allotments of funds by the Clearwater Timber Protective 
Association and Priest Lake Timber Protective Association, and by a local 
group of owners in the vicinity of Clarkia, Idaho, considerably augmented 
the volume of work, Also the allotment of $195,000 to operations on 
national forest lands, as against $25,000 in the previous year, made possible 
& greatly increased program by the Forest Service. 


While the work has largely consisted of a continuation of the 
stream type Ribes eradication program, in several instances this method of 
attack was varied to include the working of uplend areas containing heavy 
concentrations of Ribes. This scheme of operation was used on the national 
forests; in the Potlatch Timber Protective Association several areas of 
upland type surrounding heavy pine infections were worked; and in the vicinity 
of Clarkia, Idaho a system similar to that on the national forests was put 
into effect. This method constitutes an extension of the basic idea involved 
in the stream type Ribes eradication program to include all heavy concen- 
trations of Ribes irrespective of their location and relation to the stream 
bottoms, In general, it was necessitated by the rapid rate of intensification 
of the rust in north Idaho. 


During 1931, 46 pine infection centers were discovered in the 
Inland Empire in addition to the 15 already kmown to exist. In several 
instances the rust’ has showman alarming tendency to intensify to an une 
expected degree upon: Ribes lacustre and R. viscosissimm, species hitherto 
considered. relatively low in susceptibility. The presence of this large 
number of infection centers coupled with the tendency of the disease to use 
all Ribes species as infective hosts will ‘necessitate a more drastic departure 
from the stream type Ribes eradication program than was earlier contemplated. 


Experimental Ribes eradication in the suger pine belt in California 
was continued in 1931 by an initial operation upon the Lassen National Forest. 
This area proved to be relatively low in Ribes, resulting in per acre costs 
considerably lower than those secured upon other forests. During the course 
of this operation, however, it was recognized that BR. inerme would. constitute 
@ oroblem of. extreme difficulty, possibly of re inportance in control work 
over the iain i of California. | 
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The following tabular arrangement has been set up to show the 
yearly relation between the rate and spreed of the rust over northwestern 
United States, and the development of the Western control program: 


Yearly Progress 


Keng  RapiRgeee [URITTO oT Gag Weg Oo I 


1922| Found in Puget 






Sound region of 
Washinston and 
at tan of 


923 duvieray spread _ 


of the rust over 
dry belt of B.C. 
and into north 
central 
Washington. First 
Ribes infection 
found at Nelson, 
B, 6 


1924] 


1925 










1926 


Practically no 
spread of the 


uxtension of 





Largely confined to scouting for the disease, culti- 

vated black currant eradication in western 

Washington and quarantine inspection. A very small 

ACtaee Ribes eradication operation carried on 
R 








Extension of cultivated black currant eradication 
program to Montana, Idaho, Oregon and California. 
Small experimental Ribes eradication project on 
Priest River Experiment Station. Beginning of 
reconnaissance hd 
Satisfactory development of cultivated black currant 
eradication program, Larger experimental Ribes 
eradication project in Upper Priest River valley. 
Reconnaissance applied over north end of Kaniksu 
National Forest. 


rust into north-| 


western Oregon 

Ribes infection 
found ovér area 
20 miles in ex- 
tent, east and 

west in the gen- 
eral vicinity of 
Welson, B, C. 


Development of 
pine infection 
on Olympic Pen- 
insula and in 
vicinity of 
Nelson, 8, C. No 
further spread 
of Ribes infec- 


Completion of cultivated black currant eradication 
in Oregon. Satisfactory progress in other states. 
Recorinaissance extended to the Coeur d'Alene 


‘|National Forest and to lands of private timber 


owners of north Idaho. Further experimental Ribes 
eradication in Upper Priest River valley and new 


project on Crater National Forest, Oregon. 


Completion of cultivated black currant eradication 
in Montana. Special development of reconnaissance 


methods, resulting in much more rapid work. Experi- 


mental Ribes eradication in West Branch region of 
Kaniksu National Forest results in material lowering 
of costs, by developing of scouting methods. Experi- 
mental work shows feasibility of chemical eradi- 
cation. Experimental Ribes eradication started in 
California....Clearer conception gained. of ecology 
project. Quarantine 63 put into effect 
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develop- 
ment of pine in- 
fection on 
Olympic Penin- 
sula and new in- 
fections found 
in Puget Sound 
region. Ribes 
fection gener- 
ally prevalent 
in Washington 
west of the 
Cascades, scat- 
tered in eastern 
Washington. First 
Ribes infection 
found in north 


caho. 


New pine infec- 
tions located in 
northeastern 
Washington and 
in the Mt. Hood 
region in north- 
western Oregon. 
Ribes infection 
generally dis- 
tributed over 
the white pine 
region of north 
Idaho, extended 
east. of the 
Cascades in 
Washington, far- 
ther south in 
Oregon 

and into 
western 

Montana, 


The Work 


Completion of cultivated black currant eradication in 
Idahe and Washington, Control reconnaissance placed 
on @ practical basis in Idaho and California. 


Experimental Ribes eradication conducted on the Coeur 


d"Alene National Forest in Ideho and the Stanislaus 


National Forest in California with results indicating 


feasibility of application of local control. 
Considerable progress made with experiments in 
chemical eradication. Development of power equip- 
ment begun for application of chemicals, Ribes 
ecology project initiated an enlarged program of 
studies and controlled plots. Quarantine regulations 
Cultivated black currant eradication continued in 
California. Control:-reconnaissance conducted on 
national forests and private lands in Montana, Idaho 
and California. Experimental hand eradication of 
Ribes carried forward on the Coeur d'Alene National 
Forest in Idaho, Mt. Hood National Forest in Oregon, 
and Stanislaus National Horest, C,lifornia. A pro- 
tective zone was éstablished around Wind River Forest 
Nursery in Washington. Application of cooperative 
local control initiated on Priest Lake Timber Pro- 
tective Association in north Idaho. Studies of 
methods of hand pulling and chemical eradication of 
Ribes resulted in materially lowering of costs by in- 
creasing efficiency and speeding up work. Reeradica- 
tion studies conducted on areas in Idaho originally 
worked in 1926. Chemical eradication of Ribes con- 
sisted of laboratoryand field experiments with spray 
formulae, methods of application and type of spraying 
equipment. HKibes ecology studies in Idaho were con- 
tinued and new studies of soil temperature and soil 
moisture were established. Ribes ecological studies 
initiated in California. Fréeradication survey con- 
ducted on Plumas National Forest in California ani on 
stream type in Musselshell district of Clearwater Na- 
tional Forest in Idaho. Querantine regulations main- 
tained : 
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Cultivated black currant eradication continued in 
-1California, | Control reeonnaissance performed on 
‘|Lassen National Forest, California. &xperimental 
hand eradication conducted at the Savenac Nursery at 
_-|Hengan, Montana; on the Plumas National Forest in 
‘California; and the’Peavy Arboretum in Oregon, Ex- 
‘perimental chemical eradication by power spraying 
conducted on the Clearwater National Forest in Idaho. 
‘Cooperative local control extended to the Clearwater 

can and Potlatch timber protective associations in idaho. 
‘|fhree pine in- |A field study of methods of chemical eradication 
fection centers |carried on in California during winter resulted in 
\Yocated near the|more efficient equipment, development of knapsack 
southern end of |spraying methods and training permanent personnel, 
white pine re- [Chemical reeradication performed in Idaho and hand 
gion in Idaho, |reeradication on ‘the Coeur d'Alene National Forest in 
four new centers|Idaho and Wind River Nursery in Washington. Tests of 
located on Mt. |Ribicides were made at various locations in Idaho, 
Hood National Oregon and California and laboratory investigations 
Forest, Oregon, |were instituted at Berkeley, California. 2 


New Ribes application of Ribicides at Clarkia, Idaho tested 
infection © .§ |effectiveness of sprays and seasonal toxicity. Ribes 
located in  fecology studies conducted in Idaho, Oregon and 
northwestern {Cglifornia furnished additional findings of value. 
Montana, and Plot studies to observe effectiveness of control were 
extension of in-|initiated at Newman Lake and Long Meadow Cre& in 
fections in ‘Idaho’ and at Rhododendron, Oregon, Preeradication sur 
Oregon including veys were conducted on the Clearwater National Forest 
“Pone’ ine and Clearwater and Potlatch timber protective asso- 

ig hee ebony cfations in Idaho, and the Plumas National Forest in 
rs: plifornia. 
Cultivated black currant eradication eompleted in 
“California. Control reconnaissance conducted 6n 
Eldorado National Forest, California. Experimental 
Ribes eradication carried on ‘at the Wind River 

Nursery in Washington and on the Mt, Hood National | 
‘Forest in Oregon. Cooperative: local control conduc- 
BOR SRALCS ted near Flathead Lake in Montena, on the Clearwater 
Eleven new pine |and Potlatch timber protective associations ani the 
infections lo=. |Clearwater National Forest in Idaho and Mt. Reinier 
cated in the National Park in Washington. Reeradication carried 
southern portion) on at the Savenac Nursery in Montana and on the 
of the Idaho Stanislaus National Yorest in California. A study 
chageta pine re- comparing knapsack and power spraying in Idsho gave 

i esults favoring the knapsack nvestigations 
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[Year| The Rust 
11930 located aaah 
Oregon, these 
latter marking a 
ued | continued 
southern spread. 
New Ribes infec- 
‘|¢ions located in 
Montana and 
Oregon indicated 
| farther spread; 
locations in’ 
Idaho in region 
generally S09 
fected. 
1931) 






‘Forty-five new 
pine infection 
jtenters located 
in Idaho, two in| 
Washington and 
one in Oregon, 
none of which 
|marked any spreaé 
to new resions. 
Ribes infections 

_|found in 
Washington and 
Oregon indicated 
no further’ exten- 
sion of the rust 't 


‘Control reconnaissance conducted on Mount Rainier 


168i, ShppbeWoemn Branch of ic Division] 


ea ne saan 


initiated to develop chemicals toxic to barberry, 
Development and testing of Ribicides continued in the 
laboratory, greenhouse and field, giving definits 
results valuable to the control program. Ribes 
ecology studies continued’ in Idaho gave further 
results including Ribes seed ecrmination data, 
Weological studies in California furnished further 
information on Ribes establishment, growth and fruit- 
ine habits. Studies on effectiveness of control - 
carried on at Newman Lake and Pysht in Washington and! 
Cheekye, British Columbia. Preeradication surveys | 
conducted in anticipation of future control work. | 








oe 





National Park, Washington, on federal and private 
lands in Oregon, and on the Klamath National Forest 
in California. Experimental Ribes eradication 
carried on at the Wind River Nursery in Washington 
and on the Lassen National Forest in California. 
Cooperative local control conducted on the Clearwater. 


|Potlateh and Priest Lake timber protective associa- 
| tions, the Upper St. Maries River and the Clearwater 


National Forest in Idaho, Mount Rainier National Park 
in Washington’ and Mt. Hood National Forest in Oregon. 
Efficiency of Ribes eradication work checked on the 
Clearwater and Potlatch timber protective associa- | 
tions snd the Clearwater National Forest. Studies | 
continued regarding hand and chemical eradication | 
methods, experimental and field equipment, and brush 
elimination as a means of permanent Ribes suppression 
Definite results obtained in development of’ chem- 
icals toxic to barberry, Control program further 
benefited by development and testing of Ribicides. 
Ecological studies conducted in Idaho and California | 
included establishing new studies and obtaining | 
further results from old studies, Pine infections 
studied on five areas in Idaho and one in Washington. 
fig saan surveys conducted in advance of con- 
plated control work. 7 
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During the calendar year 1931, the Western Branch of the Division 
of Blister Rust Control operated upon the basis of funds available from two 
federal fiscal yeara as follows: — 


Yor the period January 1, 1931 to June ®, 1921, the applicable 
appropriation was "31138, 24, Salaries and Expenses, Bureau of Plant Industry, 
Blister Rust Control, 1931" in the amount of $238,195 (for the entire 
fiscal year 1931) allotted as follows: 

For the Period 
_Project Oe ee SOG 39/97 80- 0! 6f Dla). 
A. A, Delaying teil of blister rust 
1. Field surveys in northwestern states to 

determine location of dangerous centers of 

infection and to follow the natural advance 

and establishment. of blister rust in the 


 BOPEMR YE, WIRE ts oe ee See ee he Ce Rind obs Cae DR SECS $17,718.) 32 
we SIME: SOPVEYE, IM OPMEON. Se oct t cece lat oboe sete eeee. 2, 600, 00 
3, Fiel@ surveysin California, oo os ee Set ecw et ees 4,820, 00 


B. Development. of application of local control 
1. Federal lands in Washington, Idaho and northwestern 
Bape 2 \y Ui i gnebete aaeltt timpntaael lh en coe tate! -Witctrrdent ee ree brie frat hr Me oe 27,092, 62 
2, Local control on state and private lands in Idaho, 
two dollars for one dollar cooperation between 


. Federal Government and timber owners...........e+eeece 40,000. 00 
3. Local control on state lands, Montana...............06 1,000, 00 
4, Studies of local control and recheck of previously 

erndicated.arens; OFGZON....cccsesnivcsccivsccsesceesis 5, 545, 00 


5, Studies of local control and its costs in California.. 12,212.00 
6. Control reconnaissance and Ribes survey, California 


SABAS BANG PV ORB 0:55 0s g.s cee ccc dea ce oe eee cbs voess eave 5, 689,00 
C, Investigative work, Division of Forest Pathology.......... » 22,155.00 
D, Experimental work on chemical eradication of Ribes and 

studies on Bibes ecology... --...cceccccesssctesececens 39,461. 66 
BR. HAvcational worlés.:..... 008s csvesvccecevce ee ee ee _ 5,950.00 
F. Field supervision, maintenance of Spokane office, 

miscellaneous supplies......... bate etd. 5 8p ESRI Pa ace seis tavkew a 27, 526. 40 
G. Miscellaneous 

General conbPols i. ccic cess esse ces $19,710.00 

BV GGtGET 5s hk dc a Perse anwees 550, 00 

2% Departmental Reserve.......... 2,200, 00 

1% Bureau Reserve.............00 2,165.00 

Special Treasury Reserve......... 23000, 00 26,625, 00 

DOWN ia eat eee es eee nk ee eae ke aa $238,195.00 
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In addition to the allotments shown above the gum of 416,753 
was made available for Western blister rust control use in June, 1°21, from 
funds originally allotted for Mastern blister rust control work and by 
the release of appropriation reserves. The sum of $5,167.68 from the 
available $50,000 deficiency appropriation "31/2133.14 Salaries and 
Expenses, Bureau of Plant Industry, Blister Hust Control, 1931-1932" was 
also expended for blister rust control work in Idaho during June, 1°21, 


“From the appropriation "31133,25, Salaries and Expenses, Bureau 
of Plant Industry, Barberry Eradication, 1931" the sum of $6,500 for the 
entire fiscal year 19321 was allotted to the Western Branch of the Division 
of Blister Rust Control for experimental work in the eradication of barberry 
by chemicals. This work was conducted in connection with the experimental 
work on the chemical éradication of Ribes. 


“From July 1, 1931 to December 21, 1931 the applicable appropria- 
tions were "32137,14 Salaries and Expenses, Bureau of Plant Industry, 
Blister Rust Control, 192" in the amount of $239,015 (for the entire fiscal 
year) and "gi /2135, 14 Salaries and Expenses, Bureau of Plant Industry, 
Blister Rust Control, 1921-1932" 4n the amount of $50,000 (for the period 
April 1, 1981 to June %, 1932), In addition, $6,500 from the available 
appropriation "32133, 25 Salaries and Expenses, Bureau of Plant Industry, 
Barberry Eradication, 1932" was originally allotted to the Western Branch 
Division of Blister Rust Control for the entire fiscal year 1°32, for 
experimental work in the eradication of barberry by chemicals, ‘The total 
amount of $295,515 was originally allotted as follows: . 
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| . For the Period 
hapa . _.. Project : ee ?/1/31-6/ 30/2 
A... Delaying. spread of blister rust . 
1. Field surveys in northwestern states to 

determine location of dangerous centers of 

infection and to follow the natural advance 

and establishment of blister rust in the . 

APUMESE, EC vans 7 sah sigs ee duegleng a eee a eter ene he $19 ,922,00 


@ FLGLG Surveys {N OTeGon.....vee-cecnceccceccencs 1,250, 00 
S Field aurveva in California. ...-.-.2e--enscgece 3, 300, 00 


aie Development and application of local control 
1, Federal lands in Washington, Idaho and north- 
an WOSUOET BOMEOND Sos sce kceear esate te eer tere : 38, 405, 00 
2. Local control on state and private lands in ~ 
Idaho, two. dollars for one dollar ipl Sa 


between Federal Government ani timber owners. 83,850, 00 
ye, Studies of local control and its costs in 
. WEE OTRO aise seep ey Re ee Cans OLE. ge 20,175, 00 
4,, Control reconnaissance and Ribes survey, Oregon 6,250.00 
5. Control reconnaissance and Ribes survey, California 
eugar, pine @reas.......-. 66. sere cece es see eens 6,000, 00 
C. Investigative work, Division of Forest Pathology.... 22,155, 00 
D. Experimental work on chemical eradication of Ribes and 
barberry and.studies in Ribes ecology......... ; 36, 598, 00 
Es BAucasicnnh Werke cee ster to ag Thee is oe 6,000, 00 
F, Field supervision, maintenance of Spokane office, 
Miscellaneous PUBL LOG so ee aes oe othe he ot 26,980.00 
G. Miscellaneous allotments 
Ls W@neral Controls cies scat eae ess $19,710. 00 
Be MYCOLOZY. + + enews ees eer 500. 00 
3., Departmental reserve... 2.3.. 0). 25° 2,800.00 
4, Burden TeseLve.”. we oe ee eed 2,170, 09 24,530, 00 
; BOUL e hes ce Sry Soa oes alee Mego ie ee $295,515. 00 


These allotments are subject to chanze before the end of the 
fiscal year owing ‘to the fact that the actual amount estimated as available 
from the $50,000 deficiency appropriation during the current fiscal year 
has been reduced by a special Treasury reserve of $14,200 and by $5,167.63 
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expended from this appropriation during June 1921, A $2,000 reduction 
has alse been made in the original barberry allotment, this amount having 
been made available for the Division of Barberry Eradication for current 
use, Additional expenditures not provided for in the original allotments 
were also incurred in the amount of $6,865,723 for Ribes eradication at 
Still Creek, Oregon, Mt. Hood National Forest, and in the amount of 
$1,805, 55 for the summarization of field data during the period July 1, 
1931 to December 31, 1931, 


The organization of the work end the grouping of personnel 
followed the system in use in 1930, The majority of the employees were 
permanently headquartered at Spokane and were at the Spokane office when 
not engaged upon field assignments. The only exceptions to this general 
rule were. in the cases of men whose special duties made it necessary for 
them to work elsewhere. The following is the permanent western personnel 
which was employed during the period covered by this report: 


1, Supervisory 
a, In Charge of Western Branch Office, S, N. Wyckoff, Senior Pathologist. 


2 roj der 


a. Ribes Ecological Studies. C. W. Waters, Agent, full time summer 
months, w.a.e. during the winter period. 

b. Development of methods of Ribes eradication, *C. C. Strong, 
Associate Forester assisted by H. =. Swanson, Agent, C. H. Johnson, 
Associate Pathologist, and J. ¥, Breakey, Agent. 


c. Cooperative Local Control, Idaho, "C. C. Strong, Associate Forester, 
assisted by B. A. Anderson, W. G. Guernsey and H. J. Hartman, 
Junior Foresters; H, E, Swanson, F. 0, Walters, L. L. White, 
N. D.. Nelson, H. F,\Geil and G. M. Whiting, Agents. 
d. Cooperative Local Control and Control Reconnaissance, National 
Parks, Washington. *C, C. Strong, Associate Forester, assisted by 
M. GC, Riley, Junior Zorester. 


Cooperative Local Control, Oregon, L. N. Goodding, Associate 
Pathologist, assisted by B, A. Anderson, Junior Forester and 
R. L,oMacheod, Agent. 


e 


« 


“For the purpose of coordination and standardization of the various 
eradication projects (b, c and d) in the Inland Empire white pine belt, 
these were all placed under the supervision of C. CG. Strong, Associate Fores- 
ter. 
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f. 


h, 


i, 


Educational Work, Kermit Miller, Agent, assisted by Miller Cowling, 
Agent. 


Studies on Spread of the Rust and Damage to Pine, B. i. Joy, 
Juriior Forester, assisted by 2, &. Myers, F. F, Staat and C. M, 
Chapman, Agents; H. N, Putnam, Associate Pathologist transferred 
to Middle West July 1, 1931, 


Experimental Chemical Eradication of Ribes and Barberry. 
H. R, Offord, ‘Agent, assisted by C. R. Quick, Junior Microanalyst, 


R. P. d'Urbal, Assistant Chemist; G. R. Van Atta, G. E, Draper, 


R. W, Vance, L. S, Keyser and J. A. Vogtmann, Agents, and Miss 
Frances Greenfield, Junior Clerk, Stenographer. 
Mrs. I. E. Webber, Agent (resigned June W, 1931). 


Summarization of field data, H. P. Barss, Agent during summer 
and Collaborator during winter period, assisted by I. P. Sipe, 
Agent, during summer and Collaborator during winter period. 


b- State Leaders 


Be 


db, 


Cc. 
4 8 
5 LL 


Montana, C. H. Johnson, Associate Pathologist. 


Oregon, L. N. Goodding, Associate Pathologist, assisted by Miss 
D. L, Anderson, Agent. 


California, G. A. Root, Associate Pathologist, assisted by project 
leader W, V. Benedict, Assistant Forester, with his assistants, 

T, H. Harris and R, Blomstrom, Junior Foresters (Reconnaissance) , 
D. R. Miller, Junior Forester (Epadication); F. A, Patty, 
Assistant Pathologist (Ribes Ecology); stenographic work per- 
formed by Miss M. J. Preitkis, Agent. 


Work | 


R. L. MacLeod, Agent, assisted by A. H. Glasgow, Agent 

Miss M. L. MeWold, Senior Clerk and Temoorary Special Disbursing 
Agent, assisted by Mrs. E, M, Jump and Mrs. M. C. Dowdy, Clerks. 
Mrs. L. 3, Klatt, Clerk, assisted by Mrs. E, K. Anderson, Junior 
Typist, Miss M. V. Lynch, Under Clerk-Typist, Miss C. Ryan, 
Junior Clerk-Stenographer, and Miss M, Storaasli, Junior 
Stenographer. 


hag 


Dr. J. P, Bennett, Berkeley, California, 


10 





oes , Walle’ vierted ,st0oW Lanc tigoabhe 


» TLS Ter. 

















“ WES Doge ky rae «< ‘tey get coReir'l, 
atoonmh marke. A gatneed . tamed 
(Rel af int toa me ear Oe 





fankwed@ 2 miepccuat 
faae .grepd .biettO: A 
sbrcobok fed b of 
Verve: peak yee We 


1s nas qusdaen it «fe aan 
ei: nies. $6 nek sant sane 


toy eo ber totecedel lot brn." 
shied LONE tapes. SRG arfhind  dresh 





axehaa otese We. 


Pp ee ase & “ty et i ,attadtio lt PR 


a” 





cod Wf al yeosenO 









4 i ede: ae eer otetad 
ised olheceti .V .W reabacl 
Jno aaa a 
















o 


oe “« is ate ied ve Sitiients 


dnd A hosdoaN wk A 
mate t a wD ater fo sl .@ sege 


s 








ecEDATYA v déaal ” delet 
2 tedat gomedia i tas 
as aang sate 


’ biree: Sag end cm death Rt Set bows 


“rede rh, ee troerk geoke tt. 


RNa atc s 


ek or a ate gta 
ote Ty boat. ad. .eetkhy 


of 0 


vt é 


o® 


Kk Rete obra. k oP: 
ag feok yeotL EM .¢ .G:: 
fefselenmtal trateftera.: . 


keel tagiseio8 b 


Bitost ctectdnl fod .2 


¥ a ” 
iisriet eae om es 
eG ,tteapel . 1G. 





Dr. Carl C, Epling, Los Angeles, California. 
A. O» Garrett, Salt Lake City, Utah. 

Dr. fT, H. Goodspeed, Berkeley, California, 
Dr. D. R. Hoagland, Berkeley, California. 
Dr. EZ, &, Hubert, Moscow, Idaho. 

B. 0. Longyear, Ft. Collins, Colorado. 
Rutledge Parker, Missoula, Montana. 

F, P. Sipe, Corvallis, Oregon. 
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MORE # i HEU YO 


Bl sn hep “une leikl cli en iy Dleeadia teh were eonti nud ag 


a proxi project between the Bureau of Plant Industry and the 


Montena Department of Acriculture,: (the liontena Forestry Department, the 
Senool of Forestry, University of Montana, the Northern Montana Forestry 
Association, and..the Blackfoot Protective Aseod ation, There. ie ziven... 
below the aneniment to the basic memorandum of. widerstending, which was 
drawn up te cover ithe cooperative work for the fiseal year 1932 beginning 
eiuat ae Ct 


AMENDMENT TO 





Premggernet Seca inge Breil White Pine Blister Rust 
mee 0a S02) ce Ve hae? in a AR , 


“ RP ® 


“Paragraph #6 of the Memoragdum of Understanding described 
above contains the following: 


_J/2efS2" For the figcak year (1928, the Bureau of Plant Industry _ 
shall contribute in valve approximately $6,000, the 
VWontane State Devartment of Arriculture approximately 
$5,000, the Montana State Forestry Department 
approximately $1,200, the School of Forestry, University 
of Montana, approximately $300, and the Northern Montana 
Forestry Agsociation shall contribute in value approximately 
$1,000; thereafter the amount to be contributed by each 
shall be determined and agreed upon by supplemental 
corre spondence, @ 





in accordance with the foregoing provision, it is mtuelly. 
agreed that the Blackfoot Protective association will be added te those 
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agencies who are cooperpting to secure the control of.white pine blister 
rust tn Montana and thet for the fiscal year ending Juné 30, 1932, there 
will be contributed in value by the, Montana State Department of Aericulture 
approximately $4000, by the, Montene. State Forestry Department approximately 
$1700, by the School of Forestry, University of Montane, approximately 
$300, by the Northern Montang Forestry Association approximately $1000, 

by the Blackfoot Protective Association approximately $1000; and by the 
United States Depertment..of Agriculture; Burean of Plant Industry, through 
its.Division of) Blister Rust.Control, approximately $7000,:4n connection 
2A He ere re bhi ster rust centred: work in Montana, 


‘SEQUAZUEES: 





7 Goma tans, pager ren of nage ohare 


rt tie 2. r 
State eoveeeeys nee ane. A taba di Department 





_ (Dean, School of Forestry, University of Montane - 





Pox Seeretary, Northern Montana Forestry Association 


ih ih Gat rueh 


Secretary, Blackfoot Protective Association 






we << “Gatef, Bureau of Plant Industry’ 


133 









fic anig od Erle 


o loginds aie chines ot “qithe ae se “| Its sie a¢inean 
g* Sees Oe Leahey 


gris year Laag et: ele get dat bee aceteeM of vert 
~ ested suatae ett yt sxlew mf hasedty tron ed iLiw 
of ay ot ofede, sandbox: ett oo ,0O0ky Yeadon ixorges 
Deals eo fi ieser inl qoute. 6. Seotiot gat gd O08 Bt 





a 
ih ¢ 





rurtigo tend to Frantic 

Sodan Dieters. deo Fon 
ylstan izes ig3 aes 
COOL? Miatawtxercgs wo lialatae 4: watrerd? ampiaed creel acd yd {008% 







af eo fia Powe & ey hioesors- doe MOane’ end ned 








Pre et baka GOOD te vistexine ee 





reson? wetestal joel? Yo seme eetiootisk he JAcenraged gored betinld 
notipectan «2  OO0S" ‘hasan teenie loriaed dawt codetid YW molekv Mi atl 
a . aaseot nb der foxdseo: tent vote tid en wae 







Ws Chine RN ei RELA ERA SOTA, PN a MC AIAN ae 


PERT fare be fra4 * 


ARR SENET Nt SEO es Ce ay nnn Le Sem a ON ALN IRCA 


ipactesget vrleoTet enon eieerey. eieae 












Sane iano meme een nent i oligetrte eaten nc sna paseo ae 


ado te ae Sterovers. weiter ot 


“ 


rn OTE 
notteigoged riser agataeM aredsrol "erat ox0e8 






war NO eh a Na CAEP teh Do ga AE LM BREET 8 RETR SOS D HY SAFO GR IGS HR PEER OY FEY perenne aed a blaslel— 


aottatoce ss ev tdoeters chain o., 









se arnt eg aremerw ati ot pe AnAN ators at Sees 16 rt 


sgreaubal tants 





. C. H, Johnson 
Associate Pathologist — 


INTRODUCTION 


Brush elimination as a means of permanent Ribes suppression for 
the control. of white pine blister rust was started at Savenac Nursery about 
midseason of the year 1929, Actual control operations, however, were 
inaugurated in 1928, and consisted of treating Ribes petiolare and R, 
inerme by applying. toxic chemicals in spray form to m to heavy concéntrations 
and hand pulling the lighter concentrations and scattered Imshes, The 
sprey, proved very effective on RB. tiolare, but was less so with RB, 
inerme,. It was recognized that the hand pulling method of removing this 
species was too slow, expensive, and ineffective to be practical, and that 
some new method must be given a trial, 


< Various ‘means of treating brush followed by burning were decided 
upon as temporary @xpedients, Random spraying followed by broadcast burn- 
ing was the first method adopted to eliminate all brush, and cutting and 
piling brush was next attempted, Broadcast burning without spraying and 
supplemented by “brush cut end piled in windrows was tried with the express 
purpose of arriving at a reduced cost of destroying brush, This operation 
Was started with hand labor and developed into the use of machinery which 
performed evety phase of brush work effectively and efficiently. In 
addition the danger of burning brush and debris was reduced, because this 
accumulation could be disposed of at a time when burning is absolutely 
safe, 


| Following the clearing of brush from an area, grass seed was 
sown to reclaim areas and prevent the recurrence of brush, the object at 
all times being to give the grass seed an équsl chance to compete with other 
seed which would naturally, if eiven full sway, again reproduce the original 
flora, Stands of grass formed by artificial seeding since 1929 are 
indicative of what ean be accompli shed, 


| “It is felt that methods employed at the Savenac Nursery will be 
avoticable to similar and quite extensive areas of brush een Ribes which 
occur along streams in the white pine region, ) 


LOCATION AND DESCRIPTION OF AREAS 


ten “The oo was conducted at the Savenac Nursery on the ‘Cabinet 
tat tonet Forest near Haugan, Montana, along the St, Regis River, Savenac 
Creek,” Biz Creek, Timber Creek, and ‘Dry Creek, and on the Coeur d'Alene 


14 


















apreemesyue 


po he apharar ctr ese hoinmne 





Cresebe “HE weir re Fodtives ade 
Pag “emer aaey sdk Te Wogabe Atos 
bebe taneo Bas ,8S9L af Defeisusat 
i a) bseda aixed uiivigok. sal: gartonk 
ff as yetifeg Saad bea 
fio rt 7 tine’ tte Ytev beret. yetge 
¢ Sent 4 ots fetid Kes linaset geaw d1  .eertent 

aus ,SYienegze , wots aod gow 2efooge 
oer Berks mal Betas hodsen: Oa SNORE 


* 





saktnond to efteend anrotisY 

AaeihbagGrs Yistogned ea sogsrr 
3 Gedanha. hodterm tarkt edd eax gol 
_oatcuet tegen paw deme agatlic 
aa Sea dip cesrd yw botnome Lara 
cs baggben @ 3a anivizts To spoutirey 
soferen Sua vedad bos dele bedveta aan 
o atow de etd: 0 seadg vrove Semtotre¢ 
tH iigaed ae horcard mt %e geyaed oft soksibhsa 
a $a ta Seaoce BED ad Sisreo Lieceapsreiciceche 
: pte 


fel 














4 —— oid sats! Lot 





per at gated eomte Tis 
oe eee bigow dotee a 
be barnett ‘gaets to ehast2 tel? 
inilqgctom sd) Gee ee to ov iden iba 





rs 


ie prige ey reared ot S900 


, Mu, KOTMADO, 


Siete 
asaya ac 





a 
Pons at 





ISLS Ae ate és s bet arbres. ae iow of 
te sft orods siou _naarat tees teetot Lasotiall 
St  fword ced hor qgaon) redmit ,veeth aff yee 






National. Forest in Idaho along the Little North Fork at the junction of 
Picnic Creek and Tepee Creek in the vicinity of the Magee Ranger Station, 
The Montana,.and Idaho areas. were very similar with respect to the occurrence 
of heavy . concentrations of R. inerme, Both areas contain beaver workings 
and present, about the same general working conditions for conduct ing Ribes 
eradication by suppression methods, — 


METHODS EMPLOYED 


A Destruction of Brush and Ribes by a 


Ribes suppression is the object of brush destruction, The methods 
employed have constantly changed from year to year, and each step has been 
an attempt to arrive at some practical working method, A brief description 
of methods uged to eliminate brush is as follows; (1) In 1929.spraying 
followed by broadcast burning was the first method adopted to eliminate 
brush and suppress Ribes. A 20 per cent solution of NaClG, instead of being 
directed entirely at Ribes bushes was applied to all species of brush, grass 
and to the eround, and the area fired, Brush litter and duff were readily 
consumed, “Broadcast burning at this season of the year was extremely haze 
ardous, (2) Cutting and piling brush was attempted in 1930, since more 
uniform destruction of brush and better regulated burning were essential, 

It was thought this might be obtained. by cutting, piling and burning during 
the ‘regular brush burning season, The cost of this operation was 
prohibitive and threatened to defeat the very purpose of the work, (3) 
Lopping brush, broadcast burning of brush in place without previous 
preparation, and construction of windrows to burn chemically treated as well 
as; untreated brush in place, 





fhe .plan.. of operation for 1931 called for spraying, and from 
partial to complete lopping and scattering of the rem@ining heavy clumps of 
brush in the vicinity of Savenac Nursery. In early April this plan was put 
into effect, but after operating for approximately ten days it was demon- 
strated that standing brush could be killed and partially eliminated without 
any preparation, Lopping and scattering of brush was discontinued and 
windrows.consisting of cut and piled brush were placed on the windward side 
of clunits and stretches of standing brush, (See photograph showing a well 
constructed windrow,) One of the purposes of the windrows was to serve as 
a starting point in burning and to generate sufficient heat when ignited 
to sweep through and destroy standing brush, The primary object, however, 
was to reduce the cost of cutting and handling brush, Where unbroken 
stretches of brush occurred, particularly on Upper Savenac and lower Big 
Creek, the following combination of methods wos used: (1) complete spraying 
of brush without windrowing; (2) complete spraying of brush with windrows 
constructed at intervals of 150 to 300 feet; (3) construction of windrows 
at intervals of 150 to ome feet without: any spraying of brush. ~ 


. Avfive per Gthit solution of sodium chlorate was used in spraying 
the brush preparatory to burning, 
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On rome 8 a 40 i oajoner Caterpillar tractor equinped with 
bulldozer, a piece of machinery used in clearing land and for road 
construction work in mountainous regions, wes tried out on Dry Creek near 
the Sevense Nursery, A gimilar machine was later employed near the 
Honey suckle Ranger Station on the Coeur d'Alene Wational Forest, to remove 
concentrations of Ribes and brush from stream bottoms, At the beginning 
of operations all brush and logs were pushed to the edges of the stream 
type, but later the brush was pushed from the edges toward the center of 
the stream type area, thus forming rows of brush ready to be burned and 
leaving the mineral soil exposed on both sides of the brush piles, 


The 40 horsepower Caterpillar tractor appears to have sufficient 
power to handle all brush end. windfall genera ily encountered in the gtream 
bottoms, On Dry Creek a saw crew mde a’ cut in the larger windf aldg.in 
order that the operation of the machine would not be retarded, ‘The Cater- 
piller works rapidly moving backward and forward and constantly Maneuve r= 
ing for a mre ae ee ror sing re. 


Heavy pollu ntgaxi ony of io: ER “inerme — pathos ary sites. seem to 
offer most fevoreble working conditions for a bulldozer-equipped Caterpillar 
tractor, <A heavy boggy stream bottom will meke operations difficult, 
Sufficient work has not been performed to determine the working limitations 
of the tractor in stream type eradication, If won further experiments oi 
with this machine or other heavy machinery, it is proven that stream typ 0 
areas can be quickly converted to areas guiteble for eraging or other 
purposes, the possibility of securing cooperation for Ribes eradication 
and control work undoubtedly will be sreatly enhenced, 


misma 








a With previous experience, The spraying of Ribes and brush 
‘which was followed by burning in 1929 proved to be the most efficient work 
in brush suppression where hand methods were employed, Wost satisfectory 
duff burns were obtained, and almost impenetrable thickets of brush and 
Ribes were ¢ cleared, The areas were made readily accessible for reeradication 
and the sou was 42: ree. to support a new crop, 


Any advantase to be geined through cutting and piling brush is 
offset by the extreme cost of the operation, The brush cut end piled 
along the St.°Regis River and on Big Creek was burned in late Ausust and 
early September, 1930, Conditions were ideal for burning and a uniform 
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destruction of brush cover reguited, Very little resprouting from cut 
brush or establishment of annual weeds took place the following year, 

On Sevenac Creek the brush cut and piled in 1930 was burned in / ‘pril, 

1931, This area is wet and boggy especially on former RB, petiolare 

sites, The brush burns were satisfactory but duff was left practically 
undisturbed and as A consequence, considerable sprouting of brush occurred 
and weeds appeared, A large portion of this area will, however, burn 
readily in April or May, 1932, beceuse the winter snows will have pressed 
dry weeds end grasses to the zronnd, 


_ recess Lopping and scattering brush end windrowing belong in the same 
category, In both methods the aim is destruction of brush and e ground 
burn, Early spring and possibly during the fall ere the only safe periods 
for burning, consequently the degree of success attained in securing duff 
burns, depends upon weather conditions, Windrowing involves less hand 
labor, <4 windrowed area could be burned over three or more times before 
approechine She costs involved in complete lopping and scattering of the 
‘brush, ; 


Tests made durine the late sumer and early fall indicate that 
firing windrows to destroy brush is equally os effective as burning 
lopped and scattered brush, Unless the brush.is dense and placed comectly 
it is difficult to fire, A breeze is essential, <A windrow fired under 
the gamé conditions will aerated sufficient heat to readily burn adjoining 
brush, - 


‘One hundred pounds of sodium chlorate in spray form was applied 
to less than half an acre of lopped and scattered brush to prepare the 
area for burning and seeding, A burn was attempted on October 3 with 
favorable, conditions prevailing, ©The burn wes irregular, A windrow burned 
-about mid-October: without chemical treatment or scatterings of brush left 
that area in equally: as° good shape for seeding and with less debria on the 
ground, Early spring burning of windrowed, lopped and scattered brush 
hasnot-yet been attempted, 


Approximately one-quarter acre of brush favorably located for 
@ thorough burn and sprayed in August, 1931, was fired on September 30 
“Of thé same: year, The fire was started in dry grass at the edge of the 
sprayed area, A wind was blowing and in approximately thirty minutes, 
all brush on the area was consumed, The fire was so severe that it became 
necéssary to trench and apply water to prevent a dangerous fire, Due to the 
fire hazard it seems doubtful whether areas sprayed with a chemical solution 
can be fired until that solution becomes impotent, Extensive burning of 
brush in place will not be undertaken until early spring,, 
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fhe following table, shows the costs of various methods of 
treating brush preparatory to burning: 


“RABEB NO, 2 


COSs?S- OF TREATING —— ALOIS oF BRUSH 


od cer pick ‘g| Coste Chemicals adr 
s Estee $330, 77|. $136, 75 















Cost =| 
Per cre 






, On Savenac and ‘bie ‘Greeks,, beaver dams: hed to be opened and drained 
before pee ARE could be comleted, 


ays Burning without preparation, Conditions from April 18 to May 1, 
19351, were favorable for burning, Isolated petches of. brush along the st, 
Regis River were burned by lighting dry’ grass and depending on a wind to fan 
the flams, _ Xt a number of locations the understory of brush was consumed 
as well as the overstory of willow, ‘he initisl cost of this method of 
burning is. light,, A second and possibly a third burn will be necessary to 
destroy the duff but such ereas becomé accessible after the first burn, 
The success of this, method. of. burning led, to. the gone trpetlon: of.. windrows, 


The following tebulation is tntended to show. the nature of 


certain lines. of work and. to furnish information as to.how end where funds 
were, SEP: 
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TABLE NO, 2° 






BESULIS OF oun SARING AND BURNING. SAVENAC NURSERY 


Cost off Cost | 
| ____bocation _} Worked | apg Ser A - 
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Rredication of Ribes ia 
: sh April 22,1931 


Winteowin, Testing rat 
scat t and sh| Tinb or Creek : 60 
Savensc Creek | 3 77,80 25.93 


16, 00 5,33 _) 
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The windgrowing on the St...Regis River was done largely on previously 
burned areas, 
"Men worked over’3 acres, bulldoger 2-1/2 acres, 
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d' Ale tionel’ Forest 


Windrowing conducted on the Cocur d's#lene Nationel Forest was 
exactly the: same as that. performed: on Sevenac Creek with e single exception, 
The work was..started: on. the 10th of pugust end -immedistely afterward the 
men were» called for: fire: dutyy: This effected the spraying work, 
Defoliation of R. inerme and willow had reached an advanced stage when the 
sprey was being applied and asa consequence spraying work was curtailed, 


“A> sum of $400.00 was allotted for the work, Windrows, as 
Me Maaaied below, were constructed: 


> Tepee Creek: (et chiky of Magee Rancer Shieh ea . Kus 655 linear feet 
\Pepee Creek (at jumetion of Riley Creek)......seeee01,300~ * sf 
Little North Fork (vicinity of Honeysuckle)......22.23,015 a 4 
Bo Gada -cisgisicidieisc sc dh ensesccénssewagtvere ° 
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- The acreage covered by windrows has not been measured, Spring 
eer ae is. re commended, 


Brush Destruction by | ar 


nN 1, Savense Nursery, 


Over an area désienated as heavy brush, medium in windfall end 
semi-boggy, the tractor and bulldozer worked remarkably well, On a dry 
site a 100 per cent clearing job resulted (see photograph), On moderately 
“wet sites the brush was pushéd toward the center of stream: type thus 
forming windrows, On extremely boggy sites creat caution was exercised, 
The Caterpillar at times sank so that it could not go ehead, dut cach time 
it backed out without: difficulty, causing no delay in operation, After 
working one and one-half days the machine advenced 42 chains down the 
_ ereek, at which point lopped sud ‘scattered brush were encountered, The 
Caterpillar, then returned up the ‘creek ‘to ‘the ‘starting point and proceeded 
to work in a heavy bog where the slope rose ‘abruptly from the edge of the 

stream type brush, Here results were not so sati sfactory. The Caterpillar 
became mired, and Bit RAPHY was experienced in moving backward and up the 
PUPDPD — . | 


In ‘two days the tractor worked over ah cee enue two and one- 
half acres of, difficult stream type brush. Costs are not available. It 
réeguired two days moving time to deliver and return the machine, All — 
time.and expenses involved were charged to the Savenac operation, 


oeur d'Alene National Fore t. 


On. the Coeur a! alene Netional Forest an ideal site, consisting 
of heavy concentrations of RB. inerme with an overstory of willow, Was 
selected for a bulldozing operation, 


; tn. five hours 2 one-acre plot was cleared and all brush placed 
in eer oP for burning, Duff and litter were incorporated with the 
minéral soil, The cost based on figures covering rental charge and cost 
of operation of the tractor amounted to $21, 75 for the acre worked, 


edi er Gleared Are 


4,_Purpo sé 


The purpose “of grass seedings was to establish a sod and pres 
vent the recurrence of Ribes and brush and eliminate the necessity of 
future Ribes eradication, 
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2, Methods an asses U 


In the spring and late sumer of each successive Aan: fo ello wing 
eid ves and burniig, grass seed was sown, The schedule followed in 
seeding varied, In some cases pure but small stends of te pluegrass, 
common brome, timothy “and reed canary, redtop and meadow fescue were formed, 
The rule was, however, to sow a mixture of seed with sod-forming crasses 
alweys present in any mixture, 


The following is the common schedule used showing the mixture 
and rate of seeding per acre on well drained soils, 


ain Rate of Seeding 
Pasture Mixture (Pounds per Acre) 
Kentucky blucgrags,....cs.eveeesssceree 4 t0 6 
Orchard EXBUGee cr vencnevercseerevebecees 4 to 6 
Alsike CLOVOPS 2 0 swdispe ye tonne iene’ 00 640 08 2 to4 
Limo... ccvoeseaesebuvhoccwevepesesee. 2,004 
TRL is swash axa aye Giartinae- exe pierew 12. to 20 


In moist and wet locations, either redton or meadow fescue was 
sown et a rate of 12 pounds of meadow fescue per acre, and 15 pounds of 
redtop per acre, 


Due to the presence Of natural crasses along the ciceente oe 
it was always possible to make the mixture of, seed ctover a greater area than 
wes Originally planned, The presence of heavy duff also cut down on the 
rate of seeding per acre, Duff is a poor germination medium, 


& cyclone hand seeder was used at times where areas to be 
planted exceeded two or more acres in extent, but due to the patchiness and 
reins of. natural grasses, hand sowing seems to be more economicel, 


The following seeds were gown in tho vicinity of Sevenac Nursery 
qaring | 1930 and 19313 


Species Amount 
‘Redtop. grass.....i..0s%%%..s | 100 pounds 
Kentucky bluegrass,........ 75 pounds 

Cpr Pimethy.. tne cess of Ria .G 150 pounds . 

Alaeike clover iiss cess oeese 200 pounds 
Orchard grass,.....ss.0%..0° 100 poumds 
- Meadow. LC SEW, s.vsc0 60n-00sce 50 pounds 
Red CLOVOR No iiicno-c.cviceco cen 50 pounds 
Common brome gras$......500 25 pounds 
Slender wheat,.....c.csceeee 25 pounds 
Reed Canary £Y2SS.ecncceee. 20 pounds 
Totalws..ssseee+- 6895 pounds 
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3, Result 


2 © No attempt has ever been meade to measure, the..exact. acreage of 
pore formed asa result of artificial seeding, A sod has been formed on 
all areas previously: oceupied by piled brush, Fair to good stands of crass 
have been ‘formed-on all areas which hed been sprayed end burned, end alse 
on hand-cleared areas, Man or beast can now penetrate with ease approxi- 
mately 954° ofthe 612.4 acres Originally classed.as stream type, brush and 
fieldisites,. Grasses are present over the entire area, A clearing and 
burning pregram hag enabled natural grasses to play an importent part in 
permanent brush suppression, | Artificial seeding has been. the means of 
rapidly converting dense R, inerme areas into permanent grazing sites, 


D, Ribes Pan alicntiin 


Following ere results of Rihes. reeradication performed over cleared 
and burned areas during the season of 1931, 





C) pols of er. Nx erinent in Ree cetio 
at ter & nein swap ab. the aeatik of Big Cree, numerous BR. fnerme and 
Box pekinl aie. seedlings germineted after the 1930 burn, A five per cent 
solution.of WaClQ; applied. in July. 1931 seemed to prove very effective in 
rs: the tender seedling % 


“On ‘lower: Savenac Creek there was a dere Sanne R 2A ane 
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and BR, petiolare seedlings, Here the seedlings and duff were sprayed with 
crarik case oil and immediately ignited with a Hauch torch, ‘The flames 
spread rapidly and a good duff burn was secured, This method likewt ge - 
proved ny. effective, 


During the. early fall ¢ a men ‘equipped with 6. Hauck Leen cared. 
the stream ‘bottoms where clearing had previously been done. and set fire to 
logs and stumps, ‘This method resulted in the destruction of. innumerable 
-. Ribes. weed, since the fire often linea oret a coonaetiebe! di sane from 
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The follartng + teble owe the een cost of the: ® persttont 





| __ tem of Expenditure | Cost 





Salaries 1 $2,472, 00 
Sub si stence . 01,:80 
Transportetion and Cost of Chemicals 159,92) 
Cost of Ceterpiller operation | 51, 40 
'ransportation and Cost of Oil for Burning 11, 00} 
Seed _ _129, 75_| 
Miscellaneous 25.00 | 
Total g : 3’ 
$1,880. 62 paid from Forest Service aiieimens. 
CONCLUSIONS 


“Various methods of préparing areas for burning have been tried, 
Preparing an area and burning that area are two different problems, Unless 
the nec@agsary precautions, such ag proper trenching and creating fire breaks, 
are taken, the chance to burn at a most opportune time may be lost, This 
is particularly true where preparations are made by hand, The use of 
machinery leasens the great hazard involved in burning because 2 good trench 
is always present, The speculation as to time of burning is removed, It 
is not. “necessary to have dry weather and a favorable wind to burn piled 
brush, Machinery will perform every phase of brush work more effi ciently 
and mere economically than it can be done by hand methods, . 


With properly designed machinery the way is clear tc go ahead and 
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W893 
One year old stand of timothy and clever on light burned area, 
On this plot over 3,000 Ribes seedlings were suppressed and replaced, 





Reed Canary grass replacing Ribes on a burned sit 
Annual Report 1931 5 as 
4 fer F 
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eradicate Ribés ons large scale, A combination consisting of a moderately 
powered bulldozereequipped Caterpillar tractor, and perhaps a imap sacs 

ogp raying ‘unitwhich can be shifted to other:operations uidovstedly will 
work well, oJhere ts,room-for a gmall. 10 to 22 horsepower Caternillar 

Q .work light concentrationg of brueh, For the: aresent, however, a team 
of horges,e,plow end 2 harrow will work well, 


Along strean bottoms there occurs an ‘ebundance of natural erasses, 
g00d..soil,and plenty of moisture, “These naturel crasses will assist men's 
effort in imam suppressing Rides in the stream type. 
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A vag “Mr. i, We Kephart, genior ee Divirston of Forase Crops, 
asia. the »Savenac. Nursery Ribes-cradicetion area, Mr. FKophart submitted 
‘a plen which called for.the planting of 21 different forage plants wiich 
are as follows: Reed Canary grass, Holcus lanatug, Smooth brome grass, 
Kentucky bluegrass, Canada bluegrass, Kedtop, Timothy, Orchard grass, 
iaglish pammeeie rye grass, Astoria bent grass, Chewing's fescue, Meadow 
feecue,.Yestuca Idahoensis, Tall meedow oat grass, Meadow foxtail, Yellow 
gweet clover, Weksve ehovan a Alsike clover, Red clover and Alfalfa, 


. sf ine Jv Hy:cChrist of: the ines ip of Idaho Field -Stetion 
peerierey and supe rvi sed the work Mr, Christ's report follows: 





ate He Christ, Synictiatentest 
University of Idaho Field Station 


Fall seeding of grasses was done at Heugan, Montana on September 
17 and 18,1931... Pour areas were laid out for fall plentings,)” Three of 
the ge were platted om, the St... Regis River, -one om ‘sa cleared area, which 
had been ,eropped the current year to ests, another ona 1931 swiner burn, 
end ‘a third on an area where the brush had been slashed and piled and then 
burned, \follewed by stirring up aiseed bed by men with grub hoes, A fourth 
planting was meade on Dry Creek where clearing hed ibeén accomplished by a 
bulldozers » A-few additional seedings were made on Big Creek on an old-burny 
Due to \the heavy ‘establishment of weeds and grass, no seedings were made on 
wavenee Creek on 1930 burnsareag, The size of ‘the plats varied at the 
different locetiang as it was necessary to sceomnodate the plete to the 
amount of, land, availeble, The full iseries of twenty-one grasses and legumes 
was seeded at each of the four ites teebey and on ‘three of them provision 
was made for so ring plantings, 
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; Seeding. in all cases.was done according to the schedule of planting 
sugges sted by Mr. L,.U. Kephart, with a reduction in size of plats on some 
of the sets the amount of seed used was reduced proportionately, None of 
the clovers or alfalfa were inoculated, This should be provided on ae 
future seedings of alfalfa or sweet clover, It will be necessary to hea 
‘about 10 pounds of meadow fegeus, 10 pounds of tall meadow oat and 10 ous 
of meadow foxtail. for the spring plantings, ; 





The. total area of the ost field was about two acres and plats 
were lsid out. quite uniformly except for.a smell dry gully which extended 
through the center of the range. and cuts out on the last plat of the fall 
series, The land which had been cleared in 1930 contained a heavy stand 
of ine re 2. ob was seeded to oats in the spring of 1931 end this crop. 
wag removed in August, 1931, “It was the first crop efter clearing, ‘The 
land was prepared for grass, seedings by going over the oat stubble with 
a epring-tooth. harrow, September 16, 1951, This loosened the soil slichtly 
and.made a good seed bed, The sal is a gray silty sand, with gravel 
mixture, Stream outwash boulders extend into the plat area on the north- 
east corner,.,Soil.is typical of high-water table land, but now that it is 
cleared the surface and subsurface drainage ig good end there will probably 
be a definite drought effect on plantings by midseason, Moisture content 
at. tims,of seeding was good owing to heavy early September rein, 


«Seed was broadcast by hand and, not covered, Rate of seeding 
followed. Kephart schedule, order of planting was the same and was numbered 
from southwe st. corner, The south helf of ‘staked area was seeded September 
37, 1931,. A ea amount of Canada and Kentucky bluegrass was present, 


t.. Regis 1931 


_ The area on the St, Regis bottom burned in August, 1931. This 
was a hot fire over practically all of the plat set, Ina few spots the 
duff had not been thoroughly burned but sufficient land was availeble for 
seeding each grass variety. This was wet thoroughly by early September 
rains prior to seeding, Small swales and beaver ditches are found in the 
staked area, Soil is a gray silt showing effect of highewater table, 
The water is held high and the area should be moist throughout the year, 
The soil is high in organic matter, The plats are one rod by two rods, 
making the plats one-eichtieth of an acre, Sufficient land wes available 
for the laying out of 21 plats for September seedings, Burning is to be 
done during September so that a similar area will be available for spring 
planting, Fall seeding was made September 17, 1931 according to Kephart 
schedule but at a rate proportional to size of area seeded, 


t rubbed-Over A 


The seeding on the grubbed-over area was made September 17, 1931,. 
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Thies brush was slashed and piled in May, 1931, About half of the piles 
were burned on April 24, 1931 and the belance on September 15, 1951, The 
land was then reworked end the soil worked up by men with erub hoes, The 
ashes from the September burn had not been dampened by rein prior to seed- 


ing and in a few; spots were still hot, 


The soil is a gray silty,.sand intermixed with gravel and 
boulders, The subsoil,is.2 river.gravel wash, The area borders a high 
water channel of the St, Regis River, 


#4 Plants present in,varying,,cmounts.are the followim: Nettle, 
Cansda-and Kentucky. bluegrass, Geum gtrictum, Pentstemon confertus, 
.-Paspberry, willow, mollein, Aster so., Lonicera involucrats, Cirsium 
~vbanceolata, Agrostis sp,,.Rudbeckia sp,, timothy, dandelion, Carex sp., 
Solidago missouriensis, Mentha canadengis and others, 


The plats:are one rod by two, numbered: from the southeast 
corner and where: seeded according to Kephart schedule in proportion to 
size of area, 


D.. .Grass Seeding on Dry Creek 


The«Dry Creekarea was cleared in August, 1931, with bulldozer, 
Théesroots, stumps atid debris were pushed to the south side of the gulch, 
About half of the plat area was picked of loose sticks and roots prior 
to seeding, the balance ig to be cleared uw later, Soil is a black loam 
“Inthe gulch bottom, grading into a red mineral soil on both edces, The 
center line of plats was laid out in the center of the gulch, Fall seed- 
ing was done on the ‘south half and numbered from the southwest corner, 
Plats "are 8=1/4 feet by 16-1/2 feet, making 1/320 of an acre, ‘The rate of 
seeding was 1/8 of Kephart's schedule, to conform with the plat area, 
Seedings were made on September 17, 1931, Plats are numbered from the 
“we st ‘corner, 
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SCOUTING FOR BLISTER RUST, MONTANA, 193} 
By 
C. H. Johnson, 
Associate Pathologist 


Scouting in northwestern Montana wes carried on during the 
latter part of the 1931 field season in accordance with the general scout- 
ing plan for the entire region, The bulk of the work was performed 
during the season from July to October, with the assistance of several 
members of the Spokane office. The most intensive work was confined to 
the region where the rust was found in 1929 and 19D, 


In general, scouting on both pines and Ribes was performed in 
three regions of western Montana, These were: 


1. The drainage of the St. Regis River and its tributaries from St, 
Regis, Montana west to the Idaho state boundary, 


2. The drainage of the Missoula River and the Deer Creek and Blackfoot 
tributaries of that river. 


3 The Flathead Lake region principally along the Swan and Flathead 
rivers. 


No evidence of infection was found on either menas or pine during 
the course of this work. 


: ‘The scouting program, briefly described above, constitutes work in 
those parts of western Montana where scouting has been done in previous 
years, with the exception of the Kootenai district in the extreme north- 
western portion of the state, and the Glacier Park region near the 
- Canadian boundary, and along the Continental Divide. In view of the fact 
that scouting was not performed in these two general localities last season, 
particular attention should be paid tio them in 1922, 
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. Blister rust control activities in Idaho were continued as ea, 
cooperative project between the Bureau of Plant Industry and the Idaho 


‘ State Department of Agriculture, the Idaho State Land Board, the Idahe 


State Board of Forestry, the University of Ideho, the Clearwater Timber 


Protective Association, the Potlatch Timber Protective Association, the 


Coeur d'Alene Timber Protective Association, the Pend Oreille Timber 
Protective Assogl ation, and the, Priest. wake Timhe x. Protective 


- Association, 


“ 


tn order to better express the cooperative relations existing 
upon the Idaho work, a general memorandum of wnderstanding was prepared 
and signed by representatives of the above agencies, this memorandum 
going into effect Bpon July 1, .1931, This new memorandum is general 


“4a nature and does not directly express any finencial cooperation, merely 


stating that financial cooperation will be the subject of special 
memorandums between the agencies concerned, Financial memorandums were 
drawn up between the Bureau of Plent. Industry upon one hand end the State 


_,, bend Board oF Tazho, the University of Idaho, the Clearwater Timber 
"* protective Nsgociation, ‘the Potlatch Timber Protective Association, and 


the lecal group of land owners. contributing to the Clarkia operation, 


“nese several memorandums foliow the general re morandua, 





Mes cia ahs oS Bffeative suly 4,2931 
“% For the purpose of effectively controlling the white pine blister 
rugt in Idaho, the several agencies sell cooperate in the following manner: 


KAU OF PLANT INDUSTRY acrees | 





1, Assume direct feaareety in vitster rust control atin in the 


State of idaho, 
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2, In cooperation with the other szenclés, develop methods of blister 
rust veils gp iter dpe to forse condi tions in Tdeho, 

» BF" ‘hy ebbtaa cally scout to determine the presence of the disease in the 
Hints, ees cul | ps | 

A) Provide necessary eetnitl i’ information regarding the disease ana 
naniiah of its control to the other agencies, 





be ia! 


& Locate ‘and uiteathaatis. oxadiants any cultivated black 
currants (2 bes nt Heron) found within the State,” 





¢, Inspect nurseries in the Stete crowing currents, gooseberries 
or white pines, for the presence of the rust, 


STATE OF IDAHO J : 





‘ ‘Scout for whi $e pine blister rust. 
THE Has ot. LAND BOsED 


ae Instrict ite ‘emloyees, in #0 far’ ‘es their other duties will i Jenant: 
to scout for white bine blister rust and locate infected host plants, 


2 provide funds, when aveilable for that purpose, for the control of | 
wht te pine blister rast won. State white pine lantis, 


. 9S Cooperate in every practical way in promoting and assisting the 
various blister rust control activities carried on in the Stete, 





1, presence, ‘sail ats | dittitls agents, in.so far as their other 
duties permit, in scouting for white pine blister rust and~ 7s infected 
Oe i eked: Whboben weet on toe far 5 af | 





£ eecdghiate 4 in every rubies manner in nicdua¥ine and assisting the 
various blister rust gontrol activi ties carried on in the State, 





contribute | the services. of its em loyees ,. in 19) fer as their other 
duties will! permit, int “ahaa gs , 
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i a uf oy steeaticaliy., ABER AE. ont bine ted peck Ff ag 


bs Scouting for Mhite pine blister rust on the fore s et lends of 
the Agsotiation, 
2, ecipagsep' with the Bureau of Plant Industry in every practicable 


manner to sectre the edntrol of white pine blister rogt on the forest laude 
of the Ae itn, Pe Bi ie. | 


“4 ay ‘the proper qualified enpheyats of the Bureau of > Plant 
industry wi th such information regarding the condition of these forest 
Jands ' as tes neee ssery for Nol ‘préper prosecution of the Cont rol operatiors, 


¥, ‘dips. Spomtuende EMBER PROTECTI Vie ASSOCIATION Agrees to: 


ai *, Contribute the services of its emloyets, in so er as kd other | 
pi A wit oe, in: Bs ; 7. 





Bs Systematically locating cultivated Pack hosel 
“De Scouting for waite pine bli ster rust on the fore st Pepa af 
she , Raseehensents yet 
Ze Peaverate with the Bureau of Plant ye in every practicable 
manner to ‘secure ‘the control of white pine blicter ‘rust on the forest lands 
of the Anseatsibiion, 





F OBO Sriiily- the prepare qualified ne pithy of the Bureau of Plant indnatyg 
with such information regarding the condition of these forest lands as is 
neceseary’ pend te dae SRA ela nw of ‘the control eperationa, 


io cou Dame TIMBER ROTECY 





IVE ASSOCIATION Agreeg to: 





‘1, Contribute the services of its employees, in 90 “fer #8 their 
‘other’ duties mn perait, ze Oh 


om » Sy stenetically Loceting eulatentes black ‘peeehe 
. seouting for white pine blister er on the torent Papeowin of 
the Association, WEN 
ir » neural ’ 
+t, | Gossbtets: rer the Budd: ‘of Plant | ccnabens in every praeiael 
manner to secure the el of wi te pine bidever phat on the sere’ + Laene 
a Ragged Assochation, , os 


3, Supply the orepir ‘gan Tateen psec of the Buseax of Plant 


Industry with sich informtion regarding the condition ef the forest lands 
as ig nécessary for the proper prosecution of the control operetions, 
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D ORBILIS TIMBER PROT =f. : 


a y Go niribute the services ¢ of ita a SeDay RRS, in so far, ag thelr other 
duties. will permit, in: one i 


Be Sr abamasiced ly locating cultivated.black. currants, 


b,. Scouting for white pine blister rust on the forest lends of 
a lasiistien, ' 


7 2: Goape nate with, the Bureen of Plant Industry in every practi cable 
manner. to. secure. the, control of white, pine blister rust om the forest lands 
ok the. Associetion, 7 


“-~ “Supp ly ‘the ‘proper qualified amoloyees of the Bureau of Plant Industry | 
with ht Bah regarding the condition of these, forest.lamis ss, ie | 
necessary for the proper prosecution of the control operations, 





1, Contribute the OPT EL SS On of its emp lexees, in se fer as their other 
duties.will.permit, ins 


Oo Be. bretemaiigaliy Agepti ne eultivated black currents, 


f% 


i gue Geavtine for wad te pine. blister -rvet on the forest lands of 
the “Aesotiation, 


2. COoperate with the Bureau of Plant Industry. in every practicable 
manner to secure the control of white pine blister rust on the forest lends 
of the Association, 

3. Supply the proper. qualified employees.of the Bureav of. Plant 
Industry with such information regerding the condition of these forest 
lands as is necessary for the proper prosecution of the control operations, 


J, If 1S MUTUALLY AGREMD Thats . 

1, This memorandum shall be effective July 1, 1931 ani shell remain 
in effect until terminsted by any one of the) perties hereto by written _ 
notice, or until amended by written mutual agreement,  ” 


a, The cooperative plan of work in this memorendum will be followed as 
being the best method of control of white pine blister rust in Idaho,. 


3, All official records and reports of work performed under this 
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agreement shall be open to inspection by any ‘or ell parties to this 
agreement, that all findings of blister rust made by any party to this 
agreement shall be reported promptly to.all other parties to this 
agreement, and-that all specimens collected by any party to this asreement 
which are suspected of being infected with blister rust shall be submitted 
promptly to the Bureau of Plant Industry for final determination, 


“AS The résulte of the white, ae Way be publighed jointly, or 
upon mutual agreement, by one of the cooperating parties, due credit 
being given te the cooperating agencies, All manuscripts therefore shall 
12 criticized by the secs rene parties before ema en th On and ae form 

y_ othe st ai led ine 


aietaen a shall ie a witha in mamageript form for approval S the Bureau 


of t Indust before bein printed or distribute 





mae Obligations by the Bureau of Plant Industry are contineent upon 
appropriations being made therefor by Congeress, and no funds of the 
United States shall be sid 6 in me peeaecont for host plants destroyed 
in control work, ARE . 


6. Appropriations or allotments for blister rust control operetions 
ng be one lingers upon availability of funds therefor, 


8 Saaeickinn control activities between any two or more .of ‘the ge 


agencies, involving the expenditure of funds, shall be the subject of 
special agreement between the agencies concerned, 


Date: Signature ; 


2 
Department of Agriculture, State of Idaho 





e 
State Land Board, State of Idaho 


en 
State Board of Forestry, State of Idaho 


E 
University of Idaho 
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Billi Set econ 
Clearwater Timber Protective Association 


Potlatch Timber Protective Association 


Q -| Te 
Coeur dlsjlene Timber Protective Association 


e. Ba 
Pend Oreille Pimber Protective Association 


Priest Lake Timber Protective Associati on 


¥ lle Abd Dee ee 
Acting Chief, Bureau of Plent Industry, ¥U.5.D.4, 
JaM 
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Hy omenee nes 6° \" anioRAOUM OF UNDERSTANDING 
between 
THE BURMAU-OF PLANT INDUSTRY ~ UNITED STATES: DEPART MG Wr OF AGRICULTURE 
and the 
vey STATE LAW DEPAREMEMT, STATE OF IDAHO 
Cooperetive White Pine Blister Rust Control 





Effective April ks 1931, 


A, The purpose of cooperstive work performed under terms of this agreement 
shall be to secure the control of white pine blister rust won the areas 
as specified below, 


B, THE BURBAU OF PLANT INDUSTRY szrees to: 


1, Conduct the blister rust control operations herein described in 
accordance with the best known methods for such work, 


2 Prepare and present to the cooperating agency a plan of the work 
and estimate of costs, 


3, Prepare and present to the cooperating agency at suitable periods 
reports upon the progress of the work, and uoon the disbursement of 
cooperative funds, 


4, Disburse the cooperative funds placed at its disposal for this work 
in accordance with the Fiecal Regulations of the United States Department 
of Agriculture, — 


5, Contribute approximately $10,000,00 to this cooperative project for — 
the périod April 1, 1931 to March 31, 1932, 


C, THe STATS LAND DEPAREMBNT, STATE OF IDAHO prrees to: 


1, Contribute approximately $5,000,00 to this cooperative project 
for the period April 1, 1931 to March 31, 1932, This contribution to 
be paid into the Treasury of the United States, in such installments 
and at such times as the Bureau of Plant Industry considers necessary for 
the proper prosecution of the work, and to be disbursed by the properly 
authorized officials of the Bureau of Plant Industry, 


D. For the period stated above, this cooperative control work shall be 


performed in the North Fork of East River and its tributaries, lying within 
fT 59N., RSW, and T. 3M, RB 2 WH, Boise Meridian, Idaho, lLocetion 
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L932, 


; of future work and amounts of future contributions can be 
by amendments to this asreement to be effective after March 1, 


Date: nee Aignature : 


93 (s) Ben 3. Bush nee 
State Land Department, State of Idaho 


(eo) W, A. Taylor . ee Ee eee 


Chief, Bureau of Plant. Industry, 0.5.D.4, 
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}EMORANDUM OF INDE RSTANDING 





y STATS DEPARTMENT OF AGRICULTURE 


“yond the 
UNIVERSITY OF IDAHO 
ance Te tatiwe te 
erative ite Pine Blister st. Contro 


Bffective April 1,1931 


: ty ‘The purpose ‘of ‘cooperative work performed under terms of this 
BR goall be eM a) ree 


1, Secure the control of white pine blister rust in the white pine 
forests of Idaho, 


eee Cooperate in the performance of experimental end Luvs stigative 
: work Aesiasins to develop suitable methods of blister rust ‘Gontrel, 





“ly Pay the salary and expenses, in ectordence with the Fiscal Regula- 
tions of the United States Department of Agriculture, of one or more mento 
perform experimental and investigative ‘Wor upon problems pertaining to 
, biister rust control, 


2, Contribute pecially $25,000 to the development of methods of: 
blister rist control suitable to forest conditions in ‘north Idaho 





1, Provide office, leboratery and greenhouse facilities, through the 
School of Forestry, for employees of the Bureau of Plant Industry stationed 
oicte. ¥oapaw beer. gontnes saehntewh, | SalwicNi pe Anve le ai as stipulated 


2 Detail ene member of the abet of the gee ee of Peachey to this 
work for the major portion of the field season and to permit him 
sufficient time during the balance of the period of the agreement te 
generally assist in this work, 


3, Make such studies, so far as the other duties of the staff of the 
School of Forestry will permit, es are considered necessary and advisable 
on the rate of growth of western white pine remaining on areas after 
logging and the expected yield of second growth white pine stands, 


4, Assist the Bureau of Plant Industry, through the University 
Extension Service, so far as practicable in the educational activities 
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BE: 





necessary to the effective conduct of the worl, 


5, Expend approximately $4, 000. won: this cooperative project for the 
period April 1, 1931 to Me rch ak, paere, 


pit 15 MUTUALLY AGHRED that: 


1, All official records and reports of work performed under this 
épreement shall be open to inspection by any or all parties to this 
agreement, that wll findines of blister roet mde by any party to this 
agreenent “shall "be promptly reported to all-other parties to this agreement, 
and that all specimens collected by any party to this agreement which are 
Suspected of being infected with blister rust shall be submitted promtly 
to the Bureau of Plant Industry for final determination, 


‘2. The régults of the cooperative work may be publi shed jointly, or 
upon mutual agreement by either cooperating perty, due credit being given 
to, the’ cooperating agencies, All manuscripts thedefers ehslil be critics sed 
by the cooperating parties before pub licetion; and all form letter 
bulletin and any other cirevl rs to be mailed in penalty enyeloves. 10.1] 












gti ~ before peing printed or distribute 


$ Thic memorandum will remain in force for the period steted sbove 
except..that.it.may be terminated at any time by oné of the parties by 
written, notice and may be amended by written mutual egreement, 


, Bate: ~ Signeture : 
__ Oct, 29, 1931 __F. G. Miller 


University of Idaho 


Noy. 30, 1931 nee a 
oes or Chief, Bureau e Plant Tnfetay, U.S. Dea 
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MEMORANDUM OF UNDERSTANDING 
between 
UNITED STATE DEPARTNENE OF AGRICU CULTURE 





Effective April 1, 193%, 


A, The purpoge of cooperative work performed under terms of this agreement 
shall be.to secure the contrél of whité oine blister rust within the bewnd- 
aries of the Clearwater Timber: Protective Aesociation, 


B, THE BUREAU OF PLANT INDUSTRY asrees to: 


1, Conduct the blister rust control operations herein described in 
accordance with the best known methods for such work, 


2 Prepare and present to the cooperating agency a plan of the work end 
estimate of costs, 


3, Prepare and present to the cooperating agency at suitable periods 
reports upon the progress of the work, and woon the @isbursement of coopera. 
tive funds, 


4, Disburse the cooperative funds placed at its disposal for this work 
in accordance with the Fiscal Regulations of the United States Department of 
Agriculture, 


& Contribute approximately $40,000,00 to this cooperative project for 
the period April 1, 1931 to March 31, 1932, 





1, Contribute approximately $20,000.00 to this cooperative oroject for 
_ the period of April 1, 1931 to Mareh 31, 1932, This contribution to be paid 
into the Treasury of the United States, in such installments and at such 
times as the Burean of Plant Industry considers neceseary for the proper 
prosecution of the work and to be disbursed by the properly authorized 
officials of the Bureau of Plant Industry,. 


2. To give every reasonable assistance to the proper prosecution of the 
blister rust control work within the boundaries of the Association,: 


b, For the period stated above this cooperative control work shell be carried 
on in Working units 2, 3, 4,.6, 8,9, 10 and 12, Location of future work 
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and amounts of future|l¢ontribiitions can be) stipulated by emendvent to thie 
agreement, to be effective after: Merch 31, 1932, 


Date: ' Signature : 














June 27,193] | we hi, Se + -Treasurer 
Clearwater Timber) Protective Segociation, 


July 14, 1931 (s) W, A, Taylor ee > 
b Chief, Bureaw of) Plentoindustry,.U.°S; Ds A. 
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MEMOR) NDUM. OF UNDERSTANDING 
between 
THE BURBAU OF PLANT INDUSTRY, UWITED STATES DEPARTMENT OF AGRICULTURE 
? a the 
POTLATCH TIMBER PROTECTIVE ASSOCIATION 
Relative to 
Cooperative White Pim Blister Rust Control 


Bffeetive April 1,193l, 














4h. The purpose of cooperative work performed under terms of this agreemert 
shall be to secure the control of white pine blister rust within the 
boundaries of the Potlatch Timber Protective Association, 


B, THE BURBAU OF PLANT INDUSTRY orrees to: 


1, Conduct the blister rust control operations herein described in 
accordance with the best known methods for such work, 


2 Prepare and present to the cooperating agency a plan of the work 
and estimate of costs, ; 


3 Prepare and present to the cooperating agency at suitable periods 
reports upon the progress of the work, and upon the disbursement of 
cooperative funds, 


4, Disburse the cooperative funds placed at its disposal for this 
work in accordance with the Fiscal Reguletions of the United States 
Department of Agriculture, 


5, Contribute approximately $20,000.00 to this cooperative project 
for the period April 1, 1931 to March 31, 1932, 


C, THE POTLATCH TIMBER PROTECTIVE ASSOCIATION arrees to: 


1, Contribute approximately $10,000,00 to this cooperative project 
for the period of April 1, 1931 to March 31, 1932, This contribution 
to be paid into the Treasury of the United States, in such installments 
and at such times as the Bureau of Plant Industry considers necessary for 
the proper prosecution of the work and to be disbursed by the properly 
authorized officials of the Bureau of Plant Industry, 


2 To give every reasonable assistance to the proper prosecution of 
the blister rust control work within the boundaries of the Association, 
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D, For the period stated above this cooperative control work shail be 
earried on in Working Units 3;°4, 7, 12, 17, 18 and 22, Location of future 
work and amounts of future contributions can be stipulated by amendment 

to this agreement, to be effective efter March 31, 1932, 


Date: Signature: 


June 30, 1931 (sy B De Mumieten se! vibe res 


Potlatch Timber Protective Acsociation 


¥. A, Taylor i ect Mite ithe 
Chief, Bureav of Plant Industry, U.S. D, A, 
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MEMORANDUM OF UNDBRSTANDING 









between 

THE BUREAU OF PLANT.INDUSTRY, UNITED STATES DEPARTMENT OF AGRICULIURE 
andthe 

POTLATCH FORESTS. INC, —~ —~ MILWAUKEE LAND CO, .— — STATE LAND DEPART. 















MENT, STATS OF IDAHO 


Relative to 
Cooperative White Pine Blister Rust Control 


Effective. April,1, 1931, 


A. The purpose of cooperative work performed under terms of this azreement 
shell. be.to.secure the control of white pine blister rust upon the areas 
as specified below, 

ge 


5 i BUREAU OF PLANT INDUSDRY 





l Conduct, the blister rust. control operations herein described in 
accordance with the best known methods for such work, 


2 Prepare and present to the cooperating agencies a plan of the 
work and estimate of costs, 


3, Prepare and present to the cooperating sgencies at suitable periods 
reports upon the progress of the work, end woon the disbursement of 
cooperative funds, 


4, Disburse the cooperative funds placed at its disposal for this 
work in accordance with the Fiscal Regulations of the United States 
Department of Agriculture, 


5, Contribute approximately $12,000,00 to this cooperative project 
for the period April 1, 1931 to March 31, 1932, 


C, POTLATCH FORESTS, INC, agrees to: 


1, Contribute approximately $2,500,00 to this cooperative project 
for the period April 1, 1931 to March 31, 1932, This contribution to be 
paid into the Treasury of the United States, in such installments and a 
such times as the Bureau of Plant Industry considers necessery for the 
proper prosecution of the work, and to be disbursed by the properly 
authorized officials of the Bureau of Plant Industry, 


D, THE MILWAUKEE LAND CQ, agrees to’ 


1, Contribute approximately $2,500,00 to this cooperative project for 
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the period of ‘April 1, 1931 to March 31, 1932, This contribution to be 
paid into the Treasury of the United Ste tes, is such installments 2nd gz 
such times as the Bureau of Plant Imdustry considers mecessary for th 
proper prosecution of the work, and to be disbursed by the properly 
authorized officials of the Bureau of Plant Industry, 


EB, THE STATE LAND DEPARTMENT OF THR STATH OF IDAHO agrees to: 





1; Contribute approximately $1,000,00 ta this cooperative project 
for the period ‘April 1, 1931 to March 31, 1932,.. This contribution to be 
paid into the Treasury of the United States, in such installments and at 
such times as the Bureau of Plant Industry considers necessary for the 
proper prosecution of the work, and to be disbursed by the properly 
futhorized officials of the Bureau of Plant Industry, 

F, For the period stated ebove, this cooperative control work shall be 
performed in T,42°4,,°R, 2 E,, Boise Meridian, Ideho, Location of future 
work and amounts of future cont ributions can be stipulated by amendments 
to this agreement, to be effective after March 31, 1932, 


Date Signature 
POTLATCH FORESTS » INC, 


June 12, 193}, (s) By G, 7, Jewett 


POTLATCH FORWSTS, INC, 


eh ne 16, 19S) ""* fs) by €.B, Senderson AO. 2 


MI LWAU. TKEE LAND COMPANY 


June 23, 1931 





3) ¥ Taylor 
BUREAU OF PLANT ‘INDUSTRY, 0,°S: D, A, 
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RIBES ECOLOGY IN THE INLAND EMPIRE 1931 
By 
Cc. W. Waters 
Agent 


INTRODUCTION 


Aceareful survey of the results thus far obtained through investi- 
gations and studies of Ribes ecology brings to light the fect that there 
remain many questions yet. unanswered concerning the life habits of the 
several species of Ribes found within the white pine region of the Inland 
Empire,:-As the control program moves, forward it becomes increasingly more 
evident that such questions must be answéred in order that the progress of 
such 9, progrem will not be impeded. Toward such an end the future studies 
of the Ribes ecology work must be planned, 


.. During the seagon of 1931 no extensive new studies were developed, 
the aim being, to concentrate on a few unsolved problems with the hope that 
upon their solution can: be built future plans of action. 


Four studies were in progress during the season of 1931; only 
one of which was new. They were as follows; 


A. Controlled Plot Studies. 
B. Seed Storage Studies. 
C. Study of the Effects of Cutting Methods on Ribes Seed Germination 
and Seedling Survival. 
ecDe Ribes Seed: Germination Studies. 


The methods and results of these will be discussed separately in 
the above oie 


A, CONTROLIMD PLOT STUDIES 
Eurpose 


The purpose of this study is outlined in the 1928 annual report, 
pages 27 and 28, and although the original intention was to abandon such 
studies at the close of the third year, it séemed advisable to contime them 
indefinitely on a much less extensive scale, The present plan is to con- 
tinue examinations of such plots twice during each season and make observa~ 
tions on the. survival, rate of growth and time of fruiting of the Ribes 
therein, -In this manner valuable information can be obtained as to the life 
habits, of Ribes viscosissimum and such data become the more desirable since 
the exact time of germination is kmown:for each plant as well as the 
environmental conditions under which the individual plants germinated and 
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Methods 


Described on pages 131-134 of the 1927 annual revort and page 
28 of the 1°28 report, excent that beginning with 190%, the group of plots 
designated as Series 3 were no longer covered with the muslin covering. 
In brief, the entire three series of plots are uncovered at all times. 


During the season of 1921 two observations were made on the plots, 
the one extending from June 24 to July 6, the other from September 25 to 
November 16. During the fall reading of 1930 the heights of all Ribes 
plants were recorded, 


Results 


>) °oL.LOf a’ total of 236 milacres established in 1927, only 4 new Ribes 
seedlings were found during the current season. Three of these were 
observed during the spring examination, ant the remining one at the time 
of the fall examination. 


2. In the same number of milacres 1°04 deaths were found during the 
spring examination and 21 during the fall. Of these deaths practically 100 
per cent were plants which had been listed as either of 19% germination 
or those plants of previous years which had not attained a height of over 
~5 foot. Thus it appears that the death of Ribes on the plots during the 
current year oceurred among those seedlings which were very small, 
irrespective of age. Conversely, it may be said that those Ribes plants 
which have succeeded in reaching a foot or more in height appear to be 
firmly established and may be expected to reach successfully the fruiting 
stage. Of these numbers, of course, some will be killed by crazing and 
tramping of animals. 


3 Twelve bushes of R. yviscosissimm were found fruiting on the plots. 
These bushes were of 1927 germination and were all located on the Camp D 
area distributed over four different milacres and, strangely enough, every 
@ne was on the milacres which had had all duff removed. 


B. SEED STORAGE STUDY 


This study is a continuation of the seed storage study begun in 
1930, and has for its object an attempt to determine the presence or 
absence of, and if present, the exact location of viable Ribes seeds in 
the organic mantle in the white pine stands of northern Idaho, The results 
of. the controlled plot studies have demonstrated beyond doubt that, follow= 
ing any major disturbance of the forest carpet or of the forest canopy 
due to such causes as fire, logging, etc., numbers of Ribes seedlings 
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make their appearance. Studies have shown further that such Ribes seeds 
have apparently lain dormant for periods of several years beneath the duff 
mantle of most parts of the white pine region of northern Idaho. These 
seeds seem to be quite as generally distributed in the Ribes-free areas of 
the région as where fruiting Ribes plants are now present. The studies 
have further seemed to point. to the probability that in the older stands the 
seeds are resting deeper in the mantle and are rather intimately associated 
with the mineral soil, whereas in the younger stands the seeds may occupy & 
relatively greater proportion of the organic mantle, As to the relation 
of the age. of the stand to the number of viable Ribes seeds present in the 
forest carpet no information has as yet been obtained snd it was to answer 
this question as well as several others that the present storage study was 
undertaken, . ‘ 


It was planned to take samples from as many age classes as possible 
with the number of samples from each age class being great enough to give a 
representative picture, 4 


A total of 2,055 collections of organic mantle were made represent- 
ing 685 distinct plots of ground, (This figure represents the actual number 
of samples collected, there being three layers taken from eachg@ot.) in 
very few cases have more than 20 squares been taken from any one site $0 
that the samples are representative of a wide range of conditions. Samples 
were collected from five national forests, including the Kaniksu, St. Joe, 
Coeur d'Alene, Pend Oreille and Clearwater as well as from privately-owned 
land. In all cases the samples were taken ss far distant as possible from 
any living Ribes bushes so that any seeds obtained would represent what may 
be termed as stored seeds, unless such seeds had been transported recently 
into the stands from great distances. 


The following table shows the distribution of the samples among 
the various age classes: 


TABLE NO, 1 
SAMPLES OF ORGANIC MANTLE COLLECTED 1°93} 






200] 2004! Total) 
| 


} 
aorg. Be a4 | 
55 | 686 | 


The method of collecting the samples in the field was the same 
as used during the preliminary work of 1930 and is deseribed on page 33 of 


48 





spk esonetescqs thedt splen 
aemiobh atel yltneragos evad 
ares le: od bale eid to etre daom to. efinam 
amy 8s ation ad of mesa abeoa 
eo etsalg eee guidgiort svedw es sofget elt 
fdadoug eli ot dafog oF bemesose yoddaut: evedt 
sre aldons add gk seqsab patieet esa ebeeg 
“SIO, adit af agevedw ,lioe Lereatm odd. diiw 
wen oft to soksxocotg t9isetg ylovitelet 
atv %o godmua oct of hoeda eft: to egs ont to 
xoed Joy ag eat noldamvetnt om tegtso daotot 
<t d¢oty etedte. Iprevea es iiew. as wottdeenp sidd 
, ONE we > srotstre boss 

















we te 





Retedivsers ylls. 









selgmee eaiat ot Senagtg saw ti 
ave dose mort eelomes to wedms edd ae 
sousdotg evitedaogetqet 





> Yo atorioeliog & 130; & to Istet A oy 

yeh? ebft) bavote te atelq donétalb: aa. sure 
mseysl seth gofed eiredy ,betoellos golqmee to 
¢ seed setangs OS sald etom evan 28829 vet Yiev 
sr abtw @ to avidsinegerges eta. eelqusa edd ene 
tout ,edeexot Janolidsa evil. mozvt bajoolioo- stew 
& ietawise!) Sea ellier0 brat —yanolstb ageed 
2 as ; a8 we exew eslqaaa oid aeeso, iia af, bral 
cqat bieaw bentadde en vie dadt.ee aeosecd aediil. agtvEL- Tas 







nes 
eo Se 
(4 
~ 





Saree dose gaeing .ebeees betots as bemted od 
meaneyes) JeOTR, most abag?s: atid eta 
seme eulomaa aid to nobiutiedaih eit aweda eldad rainoetas: ext: 


rpopdals S30 Bhoftay. odd 








ianGQ BO 2o1uMAe 







A stabs 8 . 
Se ee eee eee ere 


mere neney ee omen stniaenen anne Geechee OA SA 


ins. a | 





eaets | to xodmcll 
oe ee a = 
oor paket 6 8 sediment ? 







8) 


| 339 1 a4. | ey 
FA) AE eS WES LOL ORE 


ee de srt n ecg wnat oem Re ey 





onise ge 2aw Blel? one ee aslieee on? atten thos %o Boddem: ont’ 
ta O8 ar: asifusass af Bae OBST To Btow wramialhs ey ont wt boar ae 





+ eAY Reta 


8h 


the 1930: annual ‘report, The treatment accorded, the samples after bringing 
them from the field was quite different, however, and was as follows: 
The samples were spread out. on paper pletes and akilored to, dary. Bech 
sample was then run through a "Clipper Seed,(leaner" whereby all of the 
larger and lighter bits of debris were discarded. This reduced the sample 
$0 about: one ounce in volume. . This residue consisted of all the smaller 
seeds approximately the size of Ribes seeds, together with a certain amount 
of mineral ‘soil. particles which could not be separated by the cleaner... 
This,.was, placed in a l-ounce homeopathic vial, moistened, but not saturated 
with water, tightly stoppered and teken to the blister rust laboratory at 
the, University..of Ideho where the entire lot. was, placed in a constant 
temperature chamber at 5° C. Here they remained until, September when they 
were, prepared for germination. The germination studies are being continued 
and will.probably be concluded by the summer of 1932, The method of 
a the samples is as follows: 


‘The samples were sifted and screened until a volume of from 5 to 
25, cubic centimeters of particles similar in size to Ribes seeds were left 
from each,original, sample.. A few drops of, distilled water were added to 
each sample after it had been placed in a small vial. These vials were 
then set in.a 5°... chamber where, they, remained until planted. 


There were “too many samples to Pe at. one time with the 
equipment available, but by. crowding .the. chambers to, full capacity it was 
possible to run one-half of them. at,.the same time... There. were 748 samples 
and .372 of them are being run in the first set. (‘This figure is in excess 
of the actual number of samples collected since some samples were too large 
to be contained in one vial.) The principle upon which they were divided 
was that each site class was divided into halves keeping the A, B and C 
samples as even in number as possible... The A.samples constitute litter, 
the. B samples are duff, and the C samples are humus. This method made the 
two sets of samples as nearly identical as their nature would permit. 


“ihe samples were dipped ia a weak. gulpburic acid. solution to 
stimulate germination. A special dipping pan was necessary .to apeed the 
dipping process and at. the same time make it possible to remove the dipped 
sample without using more water than was needed for moistening the sand 
medium upon which the sample was germinated.  The.dipper which is constructed 
of sheet copper. and soldered with a pure tin solder. to avoid undesirable 
corrosive, effects,.is a short section of a cylinder 1.25 inches deep and 
2.6 inches in diameter with the walls turned in to support a removable 
bottom of 40-mesh copper screen wire. The dipper is equipped with handle 
and cover to,facilitate handling of .the samples. Laggh sample was placed in 
the tne and then immersed in a4 PSF, cent solution of sulphuric acid for 
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five minutes. The dipper was splashed about .in the solution to insure a 
thorough soaking of the entire sample. At the end of the five minutes the 
sample.was drained for a few seconds and after being washed with distilled 
water, was placed in a 0.2 per cent solution of potassium bicarbonate. 

It was allowed to remain there for about a minute when it was washed again 
with distilled water. This completed the dipping orocess. 


The samples after being dipped were placed on sterilized sand 
which had been saturated with distilled water. The dishes were then stored 
in the 10° ©. chamber until all the samples were planted. A period of 48 
hours was allowed to elapse from the time the last sample was planted until 
the set was placed in the alternating temperature combination. This delay 
allowed the seeds to become thoroughly plumped before germination was 
attempted. 


The 259 C. = 59 CG. temperature combination was used because the 
seeds of the Ribes species which were expected to be present preferred this 
combination. The dishes are to remain in incubation for four months, giving 
them one month longer than is usually allowed for germination. 


The seedlings weré transplanted to specially prepared dishes as 
soon as they had germinated. Hach sample in the chambers had a correspond- 
ing transplant dish. ‘This was done to prevent the seedlings from losing 
their identity. The transplant dishes contained four grams of sterilized 
air-dried peat which had been neutralized with calcium carbonate. The seed- 
lings were watered with distilled water and at intervals a few drops of 
1/2 Hoagland nutrient solution were added. It was necessary to make a 
special transfer rack with trays to facilitate the handling of so many dishes, 
The peak of germination was reached during the second week of incubation 
and has gradually tapered down until only a few seedlings per day are 
germinating. A heavy mortality occurred among the seedlings following 
transplanting. ‘This mortality was vrobably due to several factors. Many 
of the seedlings were of forest floor species which ere very delicate and 
these would not stand the shock of being transplanted. Some of the 
seedlings were injured when transferred or during the period which followed. 
In one case too much nutrient solution was added thus taking a heavy toll. 
Damping off caused the most trouble during the first part of the run as ‘there 
was little, if any, sunlight. Some sunlight is available nearly every day 
and this is augmented by a powerful electric light» Damping off under 
these conditions still causes some mortality but only a small fraction of 


its previous damage, 
The surviving seedlings are grown until they are large enough to 


be identified, This can usually be done after the first or second pair of 
leaves appear. The growth of the Ribes seedlings is continued until they 
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are larze’enough to’ be identified by species. Some of these identified 
séedlings*were pressed so as’to’ have a permanent record or check, but the 
seedlings were too succulent and little remained after drying. They are 
now being put in’a preservative solution and although this decolorizes 
them, they are still satisfactory for identification purposes. 


A summary of the data taken during the first three months of 
the first set shows that 34 seedlings: of R. viseosissimum were secured; of 
these, three were fromthe A layer of duff, 8 from the B layer and 23 
seedlings from the C layer. Classifying the seedlings on the basis of the 
age class of the timber stand from which» the samples: were collected shows 
that 18 cameifrom the’ 20 to 40-year-old stands, 9 from the 40: %0 60, 
none from the 60: to: 8043 from the 80 to’ 100, none from the 100 to 150, 
& from. they150. to 200, and one: from stands over 200 years old. These data 
cannot be further analyzed until the number of samples from each eee class 
and the history of. each sample has been computed. 


Ge STUDY. OF fHt EFFECTS OF CUTTING METHODS OW RIBS SHED GERMINA- 
TION AND cSEEDEING +} SURVIVAL 








Purpose 
Mis study was undertaken with the idea of making’ ao ataay of the 


effects of cutting methods on _ germination and survival of Ribes and 
conifer Pepin s apis 


on, From the results of previous studies it has seemed evident that 
the upland types of Ribes, namely R. viscosissimum and R. lecustre, are 
most abundant in young reproductive stands; toa lesser degree in older 
poorly-stocked stands, and aré practically absent in older stands which 

are well stocked. Thus it would appear that the degree of stocking of the 
stand had some effect upon the prevalence or paucity of Ribes plants 
growing therein. This suggests the possibility that. R. viscosissimam 

and BR, lacustre might be inhibited from inception and growth by controlling 
the density of such stands by eutting methods, and in such manner control 
the reproduction of the upland species of Ribes-by silvicultural methods 
rather than by continuous Ribes eradication. © If by accurate and inten- 
sive measurements made’ in the field during several seasons it could be 
shown that a certain combination of such factors as light, moisture, 
temperature, pH; etc., clearly inhibited the germination and. growth of 
Ribes' plants and et the same time did not react deleteriously to natural 
conifer reproduction, the results of suchs tudies might possibly be 
applied on a practical basis to a silvicultural practice of cutting. 


Such experimental results could be carefully substantiated by 
continued observations on areas where Ribes seeds were known to be present 
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and checked with germination tests conducted under laboratory conditions 
on Ribes seeds of similar species. 


Such is the purpose of the following study. 


Methods 


This study was initiated during the season of 1931 on a prelimin- 
ary basis in the following manner: 


The study was laid out on average or representative areas in the 
cuteover stands for the 17" diameter limit cuttings located on the 
Clearwater Timber Yompany's holdings near Headquarters, Idaho. The plots 
totaled five in number and were distributed between two areas. 


Plots No. 2 and No. 3 were established on the area known as the 
University of Idaho plots and Plots No. 1, 4 and 5 on the area known as 
the Brush Creek Area. On the former the timber was felled in 1928 and the 
brush burned during the following spring; the latter area was logged in 
19H and the brush burned during the early spring of 1931. Each plot was 
leid out in the form of a square, 52.8' on a side, thus making the area 
ef each plot 64 milacres. The milacres were marked off by strings 
stretched across the plots at 6,6-ft. intervals and the individual milacres 
were carefully checked for any possible Ribes and conifer seedlings and each 
marked by a metal pin with a serial number. The plots were carefully mapped 
to scale showing the reproduction, species and D.B.H, of standing trees; 
location, diameter and species of tree stumps; and number and extent of 
brush pile burns, down and rotten logs. In addition full descriptive data 
concerning duff, mineral soil, ground cover; exposure, slope, etc., were 
recorded on forms designed for that purpose. 


The plots were distributed over the area adjacent to Headquarters 
in such @ manner that several of the varying conditions representative of 
this type of cutting were obtained. It is: obvious that, although constant 
diameter limits were held to in the logging procedure, great variations 
are bound to exist over the area, due to unequal grouping of trees, 
varying types of exposure and different degrees of slope. For this reason 
the distribution of the plots was necessary, 


. The following table illustrates the varying conditions under which 
the study plots were laid out: 
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After a thorough survey of the area in which the 17" diameter 
Cutting method had been weacticed, Plot 1 was chosen as being the average 
oY most ‘representative area in the cut-over stand. Pilots 2 end 5 were 
selected as representing areas with the maximum amount of canopy remaining; 
Plot 3 to represent the opposite extreme, and Plot 4 was chosen for study 
because it was observed that numbers of R. wtiolare had made their appear- 
ance following the logging operations and it was thought to be an excellent 
opportunity to study their development. 


The following factors were measured during the season extending 
from the early part of July, 1932 until after the fall rains of November 
10, 19%, 


1. Pemocrature. Temperature records were made for four of the five 
plots. On Plot No, 1 ea detailed record was kept by means of 7 thermocouples 
placed at different locations on the plot and in different types of dis- 
turbences. These readings on Flot 1 were made hourly during the day and 
once during the night. Maximum and minimum temperatures under burns were 
recorded for Plots No. 2, 4 and & No temperature record was kept for 
Plot 3 since this plot had 75 per cent sky opening and it was feared that 
the resulting high temperatures would exceed the capacity of the maximum 
thermometer. 


2, Moisture. Moisture measurements were made on all five of the 


plots. These measurements were taken from six different locations on each 
plot representing the different types of disturbance thereupon. They were 
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taken at weekly intervals and two methods were employed. Wooden peg 

(white pine) oven dried, were placed in the ground at the level of Srsceal 
soil and allowed. +o remain for four days. They were then weighed end the 
percentage of moisture computed, This method was checked. by means of 
soil. samples taken at the same time from the same locations. It is 
unfortunate. that the moisture measurements were not begun until July 17, 
for this is. beyond the period of most abundant Ribes seed germination as 
shown by the controlled plots. 


3.. D.measurements. pH measurements were made at weekly intervals at 
the. game six locations on the plots where the soil moisture determinations 
were made. At each of these points a section of the organic mantle, 
including part of the humus, was taken out. This was discarded and the 
remaining portion of humus and some of the minerel soil was saved for the 
pH determinations. . Two methods of calculation were used, the colorimetric 
and the quinhydrone. It was found that the quinhydrone method gave 
approximately an average of two colorimetric readings so that a perfect 
check was made, one method against the other. 


4. Light study. Light was the most difficult of the several environ- 
mental factors to measure. No satisfactory device has yet been perfected 
for calculating with accuracy the various light rays which reach a plant. 

It was finally decided to attempt only a qualitative and comparative measure 
of bE phot ographing the opening in the canopy above the plots. 


“Four light stations were established on each plot in such a 
manner that each station covered approximately one-fourth of the plot. 
Stationary platforms about three feet high were built in the center of each 
one-fourth plot. The top of the platform was leveled and a camera placed 
thereon with,the lens pointing vertically. One exposure was made’ from cach 
station so that by four exposures the entire canopy of each plot was 
photographed. This was done for each plot and the prints pieced together 
in a mosaic. Planimeter measurements were made and the open areas in the 
canopy of each plot expressed as a percentage of the totel area of the 
canopy. This percentage is referred to as the sky opening. While this 
method is.in no wise accurate and is subject to just criticism, it does 
offer a relative measurement of the amount of light that can fall upon the 
plots. : 


Results 


It has already been stated that the results which would be possible 
to obtain through one season's work of this nature could be at the most only 
indicative. Wo sound conclusions could be drawn from such preliminary 
results and it remains for additional studies to be conducted before results 


o4 





ease mobo’ 
fovente to Lovet 
edd Bre Bedaiow mods 


te sagem wa 52 





















abortem cay tue elevredal ylisleew de moalad 
seis eTtew ,betxd neve (emiq et tdw) 

sot obemey of Gowolle bag Itoe 
etgenon otbetom to eyedaso Teg 
¢ ecge odd ga sesled esiqnuea [ior 
» etudeaion old tect etsnodro tar 
o botveg edd buoyed ef cidd tot 
vatotg balfundaee ele yd. owode 








Jigonengnwem Be oS |. 
tole ent wo anotiacol she sume odd 
og seedt te dese dA ahem otow 
new ,gpmml edd to duaq getbuloat 
» beg apaud to selgaiegq Baretemet 
mt 


abodtem owt. senolienimieseb Hg 
oscorbydatop edd bs 


stetEh ¢eowm oft ean Infaid .ebute deadd ; 
sh erotsetediaa of. .ervasem of etovont iatnen 


 " 


full gcofaey edd yoatvess dtiw agijvelyoi ad. tet 
tleaup 2 ylao fomadis of bebioah yilantt aaw, oi 
eit mi gnimeco edd aaidqatgotodg yd ddgit to 


iias co tetetideteas o1ow eaottate tight an0% rg 
spoteago YLeatsmixe t6gqe haravos noiteds dogs Jad? tennem 
: $tiod erew dytd geet seidd dsods amo téelq yranoliedé 
halevel saw svotialqvedt to got. ed2 .dolq dtauot-ono 
zogse anO agileoid tev qoutdatog anel edgy adiw fooesend 
onso atiies ody aetseogze wot yd vad) of solieve 
bea tela deag tot sach gaw aldT haloetgotodg 
nC » ghar omew edasmetresen tofoatnsld: .eisaom 6 at 
lated of d to onstusmied¢ 8 as Keeseig7s tole siose to YromAS 


sess pee 
ra 
Sa ft 













soicero wile ot ae oF soyretet ef agedaporeg: eisl — ._qemss 
3 : } footdiea ef bas stewr.s esiw on ot ef Bedtos 





Se ahem Gall to. Caease Leesan ayvtiadesx a ‘tette 
: wetolg 


 pitoaed 


fuew Setew stiveer ec? ¢att betade seed ybsotls ead it 

te ed bleu etettam wid ko atew a) soesee! esto devout mistdo of 
gee Noire WOTt ewerS od Slyoe eeotenrlonos boos of «avitaothal 
" hatorheoo od of ealbuva Sasoisthba vet anisosa vi bas et luest 









ee ed oasis 
a) 3 Seyi 


bé 


of a GConclusivé nature cen be presented. The most glaring fault of this 
study is that no measurements were taken at the time when the various 
environmental factors are perhaps the most operative, Results from the 
Controlled Plot Studies have shown that the zermination of Ribes seads 
proceeds most ‘actively during the early season and it is in this interval 
thet no date were secured. However, certain interesting interrelationg of 
factors ‘have come to Light which may prove to be of importance later. 


1. Moisture. When average temperature was plotted against average 
moisture the curve showed 2 rapid drying out of the soil with an increase 
ie temperature. 


When dure and burns are compared, thé results show that the former 
couasstently retains a higher degree of moisture then the latter. . That is, 
of course, subject to variations in degree of shade, exposure and slope. 
Other factors being equal, northern slopes naturally record higher moisture 
averages on both duff and burns than does duff on south or east exposures. 


On three of the plots, the average moisture in the hums varied 
inversely to the percentage of the sky openings. In the duff the moisture 
remained feirly tonstant irrespective of size of sky opening. 


2, Temperature. In three of the four plots where maximum daily soil 
temperatures were recorded & direct relationship was shown between average 
maximum temperature and sky opening, the temperatures decreasing with 
smaller opening, ‘This was much more pronounced on burns than in duff, the 
latter showing less variation. Dsy and night temperatures on Plot Ne. 1, 
taken September 10 at 15-minute intervals, showed on burns a temperature 
peal of °30, 59°C) during the day, dropping to 2° C during the night, In duff 
on the same plot the diverzency was never more than 6° 0, Air temperatures 
were found to be intermediate between those of duff and burns. 


PS) PH measirements. pH readings made in duff and on burns showed con- 
sistently a much higher reading on the latter. Average seasonal pH records 
on burns ranged from 6.5 to 7:45; in duff from 5,1 to 5.85. A peculiar 
relationship was shown between moisture content of the burns and pH; an 

inérease in moisture ‘on the burn was followed by a decrease in pH and nae 
versa. This was not the case in duff. From the limited data thus far 
obtsined vo Correlation Gould be detected between the pH of the soil and 
conifer and Ribes reproduction. This is not peculiar since on three of the 
plots only a few months had elapsed since logging, and new seedlings of 
Ribes or conifers would not be likely to appear in eppreciable numbers, before 
the weetag of shin 
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4, Light study. Although it’was not possible to obtain a direct 
méasurement of the totel intensity of light or the quality of the light 
rays which fell upon the several plots, a correlation was obtained between 
the size of the sky openings’ and moisture and temperature. Moisture in 
turn influenced the pH so that it appears that light might be considered 
as the mein limiting factor which governs the development of vegetation 
followtng ‘a ath 68 disturbance, whether it be due to fire: or logging opere- 
tions. 


Due to the preliminary nature of the study, no opportunity has 
yet arisen to follow through the influence of light, moisture, temperature 
and pH on the survival of either Ribes or conifer reproduction. This 
should be done by means of a series of plots laid out in this same region 
and followed through from March.\to November over a period of severe! years. 
Until such is done, any conclusions relative to the possibility of 
instituting a plan of cutting whereby Ribes will be inhibited from develop- 
ment can be py speculative. 


D, RIBES SEED GERMINATION STUDIES 





The remainder of this report wes prepared by D. R, Miller, 
Junior Forester. 


The Ribes seed germination study which is being conducted in the 
laboratory at Moscow, Idaho was continued during the fall of 198 and the 
spring of 1931. During this time two general tests were made augmented 
with a few side experiments. The leads on best temperatures and pH 
concentrations secured from the tests made during the spring of 19% were 
followed. In addition, high and low temperatures, as well as certain 
chemicals were tested as germination stimulants. 


It has been observed in nature that germination is practically 
completed in from four to six weeks after it starts in the spring. Using 
this as a basis, each set of seeds was kept in the chambers for three 
months and then discarded regardless of whether or not germination was 
still occurring. This allowed about twice the time required in nature, 
In case complete germination had not occurred at the end of the three 
months, it was assumed that the germination requirements had been only 
partially fulfilled; and the set was discarded and another one started. 


The six species of seeds used for most tests were R, inerme, 
R. lacustre, R. nevadense, hk. petiolare, R. roezli and R. viscosissimum, 
Current year seeds were used for all species except H. inerme. It was 
necessary to use 1928 seeds of this species as no current year seeds were 
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available. The four alternating temperature combinations used were 25° C. 
day, and 5° C. night; 25° CC.’ day, and 109°C. night; 209 0. day and 5° C, 
night, and 20° ¢, day and 10° €, night. The first two of these combina- 
tions proved to be far superior to the others as will be brought out later. 
Three peat media with pH's of 5.6, 7 and about 8 were used. The peat 

was neutralized or brought to its. correct pH value by using calcium 
carbonate in the proper amounts. Fifty seeds were planted in each dish 


for all tests made, 


Check or control sets 


Two duplicate sets of checks or controls were conducted, one 
during the fall and the other during the spring. For these sets, the four 
alternating temperature combinations of 25° C.=- 5° C., 259 ¢.- 10° C., 
20° c.- 5° C., and 20° GC, -10° C. were used. The seeds of Ribes inerme, 
R. laeustre, R. nevadense, R. petiolare, R. roezli, and R. viscosissimum 
were planted on alkaline, neutral and acid peat media. This tested each 
of the six species on the three media in each of the four temperature 
combinations. 


Results of germination in the two sets of control cultures were 
as follows: 
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Germination was recorded by the month to show how soon after 
planting’ the seedlings appeared. The results for the two tables are practi- 
cally the same except that more seeds germinated in the spring than in the 
fall. There was, however, one exception; R. nevadense showed practically the 
game germination for both sets. Of the four temoerature combinations, the 
25° ©6.-5° C. showed best germination for all species except R. petiolare, 
which preferred the 25° C.-10° G. combination. In nearly all the other cases 
the 25° €.-10° C. combination was second in mumber of seeds germinated, 
20°C.=5° ¢. third, and 20° 6.-10° 6. fourth. 


R. petiolare reached its germination peak during the first month 
after planting, R. lacustre during the second month, R. inerme was on the 
border line between the second ami third month, and RB. mevadense and 
R. viscosissimum reached their peaks during the third month. ¢3) Purk Bred. 


The species showed a wide variation in pH preference for the peat 
media. R. inerme germinated about equally well on all three media, K. 
lacustre preferred the alkaline medium, Rk. petiolare and &. yiscosissimm 
showed a slight preference for a neviral, medium, while R. gevadense was on 
the border line between a neutral and adid medium, ae 

£ Am mh aS, cP. ) 

The fact that more seeds of each species germinated in the second 
test than in the first, with the exception of 2. nevadense which showed about 
the same in both tests, would indicate that a rest period was needed for 
best germination. The seeds of BR. inerme, however, were three years old 
when used, yet the spring test gave more than six times as many seedlings 
as that of the fall test. This is hard to explain and does not verify the 
above indication. Regardless of this one exception, when the data are com- 
pletely analyzed and the conditions thoroughly understood, it appears that 
R. lacustre, R. petiolare snd 8. viscosissimum benefited by a four to five- 
month rest period before germinating. 


Sodium chlorate sets 


It has been observed during the past that large numbers of seed- 
‘lings appear onan area that has been sprayed with sodium chlorate. ‘The 
number of seedlings appears to be much greater than the ordinary amount that 
follows other sprays and other methods of Ribes eradication. One of the 
possible reasons for this is thst the seeds are stimulated by the sodium 
chlorate spray. In spraying, a large amount of spray hits the ground 
directly and much more drips from the bushes during and immediately follow= 
ing the application. This solution soaks in the duff, sometimes aided by 
dew and rains. In most cases it is probably very much diluted by the time 
it reaches the base of the duff. Because of these facts and observations a 


> 
Ss 





ei SOey Sew cofdaentorre® 
oT cake egatifese edd sntiasley 
wtom tedd Jasoxe omse add ylleo 
HSK e. BQ” tee awod-,eaw ovedt  ffet 
Hise dod tot mottenimies ome 
i de Ife 3 Aonciheveng Jned bewoda .0 S8-,0 88 
S289 ara ate ifn viens 2k uncttetdece JO SBR eds Sorre'teta doldw 
Potantirey hes 2 ge gotgentdeos 10 COL .9 CaS ong 
3 Nf .0 008 Bae ,bntdt .0 °8-.9 %S 











<eths mane HOG. weiss 
-ljsatg. ota eoidat ows 
asd ee feds ete rey ee 
ut gifaorioate Dee onl 2 
a inom Famen 


aida ea, BFE Beitese: sharers adit 
ee edd srtsok ae fuses 1 yiliaely tetts 
meat adeage Bisod nose. onde ea bbe wad z nerves 





“a tips 2 BME ee Bist OES. cin eet Ae ace 
avgort FJanst ey ar ited ase 
ats fe z 
















Sees aotieliey ailw a Lewotls 5 ee odes wee 
yd Lierpe inode Soteaimies owrent .. ~eLbor 
a iivtten antfedls edt ae ‘sidemal 


thaw boated sieets & tot shneteterac tiaile a bewode 
a . ie ithe 2 ad mein & ABSWIEE part. “webtod sdz 
{ G5 73} or are EWS me : 

to abeee ator nits goat of? ee 

Sh ng EO, $502 ome edd ditw ,d#1lt oad mt aside Jas? 
raw be 2 Peer & Teds kt tbat Blyow gedacd dgod ak emae odd 
"ests stow .~ievewod .samuyk .f to ees? ed?l .molisdinieg deod 


hts te 


WEY. as on xin ld stom eves 3808, aarl tere edd tey ,beas serie 
Bers ie wie lgne oft Brat ek eta test. Its edd Yo dedd 2a 
“neaiovoe eno aide to seolitoned suolteetaat oveda 
reba idee cers e | aso fTh boo ons bose bexylans yletely 
téawd aumieekeooztv ff He stalotisr .f .ettawosl .f 

- .Suatitaniores etoted botuey tees dinom 


etss giavoids mu tbo 


2 decd daeq ard sebceb bewisede seed aad 37 
"asi oes La in Soy¥ewoe sesd. ead isd? seta ne xo usecqs eamil 
dadt togcme van tiers “9d ee yedners doa ead of Qraeges aacil bese To redmna 
eid To SHC wtuldaoiaore neull. %o abottom tedde ‘fete eyaige tedio ewollot 
oud mer esgucaned ote gsbexe oct felt ai efdt sot excesot old teacg 
fapcms ogtel # ,sehyisqe wi .yatce etetofdo 
we aid most eqkt) erom dom bae ylioerth 
Yo BtSta aésatteouse och ates See feo Hoebtglce sidf® ° .motteotiqgs edt ant 
amid ele Ad soedantal Sos ree el isa hey ak. ok gages ceo ol .entat bas wah 
nolieriends tes tteet scedd to oenmaned vy eeebh ads to.aesd edd eedssot ot 









« 


ries) aes 


Se in 





4 





J aby Oe 
. i 1 sth ass oa e 
age tosemk 3 wait EN. Y 












test was made in the laboratory using WaCl0g as.e Ribes germination 
stimilant. 


Five concentrations were used based on parts of NaClOg per 
million parts of solution. These concentrations were based on decimal 
fractions of a mélar solution and were to be expressed in milequivalients 
per liter of solution. When working up the data, however, it was decided 
that this system would be too hard for the average person to understand so 
the values were converted into their respective percentages thus giving the 
per cents expressed in odd fractions. Solution 1 contained 10,645 parts 
of WaClOz per million parts of solution or 1.0645 per cent, solution 2 
contained 0.1065 per cent, NaC10g%, solution 3 contained 0.0107 per cent 
WaClOz, solution 4 contained 0.00107 per cent NaCl0z, solution 5 contained 
0.000107 per cent NaClOg, or one part of NaClOg per million parts of solution. 
The reason for such wide variations in concentration was to locate the 
killing solution and to establish a gradation from the killing solution down 
to one so dilute as to have no effect upon germination. 


Air-dried peat was moistened to its saturation point with one of 
the solutions and then kept at this moisture content by adding distilled 
water throughout the Rerted of germination. 


| & test was conducted in the fall of 1920 using four duplicate 
sets of sceds of Ribes inerme, KR. petiolare and &. yiscosissimum planted 
on alkaline, neutral and acid peat for each of the five NaC10z solutions. 
One set was then placed in each of the four temperature combinations of 
25° C.=5° C., 259 €:-10° 6. , 20° C.-5° C., and 20° C.-10° C. This tested 
the three species on the three peat media in four temperature combinations 
for each of the five NaClOg solutions. Practically no germination occurred 
in this test; and, as a result, no conclusions can be made. 


, Another test was conducted late in the spring of 1921 using the 
seeds of Ribes lecaustre and 8, petiolare, as the seeds of these two species 
had shown good germination in some of the early spring tests. These seeds 
were planted on alkaline, neutral, and acid peat for each of the five 
' NaCl0z solutions. The R, lacustre set was put in the 20° C.-5° C. tempera- 
ture combination while the 8. petiolare set was put in the 25° €,+10° ¢, 
combination since these were found to be their respective optimum tempera- 
ture requirements. 


The following table shows the results of this test: 
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An analysis of Table No. 5 gives the follorixe indications: 
(1) that solution 1 was too concentrated to permit thé germination of either 
species; (2) that RB. lacustre was stimulated on (acid peat but not on the 
other two media; (3) that germination of 2. lacustre started the first 

month and reached its peak during the second month; (4) that for the total 
germination of R. lacustre, for the three media, the peak was reached in 
solution 3 while solutions 4 and §S were about the. same as the control 

set; (5) that R. petiolare was decidedly stimulated by solution 4; (6) 

that for R. petiolare germination was also stimulated in.solutions ¢ and 

5 in the alkaline and acid peat media; (7), that practically all the 
germination for BR. petiolare occurred during the first month of incubation, 
and (8) ‘that future work should be concentrated sround solutions 3% and 4 
for these two species. 


It was observed that as soon as germination occurred in solution 
2 the tip of the radicle was already brown and in no case did the seedling 
survive after being transplanted to a neutral medium; thus indicating that 
the seedling was killed immediately upon germination. 


+ Atecthe termination of this test, the peat from the dishes was 
tested for NaCl0g, not as to amount but as to presence or absence. 
Solution 1 gave a‘heavy test, solution 2 a fair test, while solution 3 was 
very faint. No trace was found in solutions 4 and 5, but the method used 
might not have been sensitive enough to record such dilute solutions. 





Hot water was tried as a stimlant. The seeds were placed in 
hot water (97 C.) and allowed to remain for one mimute. Cold water was then 
added and the seeds removed. The seeds of KR. imerme, R. Jacustre, BR. 
néevadense, R. petiolare, R. roezli and R. viscosissimum treated in the above 
manner were placed on alkaline, neutral,and acid peat. These were then 
placed in the 25° C.-5° C. temperature combination. No germination 
occurred, so the only definite conclusion that can be made is that the 
water was too hot thus killing the seeds before they were planted. 


Freezing as a germination stimulant 
Some fruits of R. petiolare, H. roezli ani R. viscosissimim were 


kept at a-10° C. for 45 months; the seeds were then planted on alkaline, 


neutral,and acid peat. This set was placed in the 25° ©.-5° C.; temperature 
combination. 
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The results of this test are shown in the following table: 


TABLE NO, 6 
CULTURES IN WHICH SHEDS WERE FROZEN BEFORE PLANTING 


Treatment of|Ger- 
seeds Pre- 
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i ‘ scosiss imu " Totals 

tion ist Endl sat tocfi t| 2nd! Sra! To~ jist] 2nd) 8rd] Zo-| 
Mi Z NoiMo,. | tal Ito Mo. jMo 2.1 Mi Mo, | Mo. | $41) 
sdddt. Aitaeh 





were frozen |Alka.| } | Li 25) eld 

4+ months |Neut.| 18 101... Wf) 1a) 12] 

and then Reid. |. 21. 3 4 7 8! A 

planted | tote ° } eB 113] 20] 42 

| A Vee Bi 2k Oh. 8 
10]. 71 10 

Checks un-= or 





Secede sceda{ total 20l 2h il 231 - | a9) 211 aol aol 21) Be 
slice 2} a a al alae) ral ae 
] mie 28) 28 | 
oD a al Asi 32 at aa 
otals [Totail 61) 9] 4] 74] 2 a 60|| 62} 30] -33} 134! 


RB. roegli seeds showed no germination. 
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4 study of Table No, 6 indicates that .the seeds of hk. petiolare 
were stimleted.oy freezing before planting as the germination per cent for 
the frozen, seeds was, nearly twice that.of. the controls. This condition 
did: not. hold for,R. Viscosissimum but wes practically reversed which showed 
Mak no, stiumlati on..accurred. None of the f..poezii seeds germinated, 


Companies of.cultuse. media 


jule Two Guplicate.seta of seeds of 2. lacustre were treated with 2 
per Genk, 4 per cent, © per cent, 3 per cent and 10 per cent solutions of 
sulphuric aeid for five minutes....One set was planted on alkaline peat 
and the other .sot, was planted on commercial blotting paver. ‘The bhoyting 
paper had. pH of, 7... The two sets. were placed da the 25° 6,- 6 ¢. tempér- 
ature, combination. Aad, test was conducted. for four. months instead of the 
usual three. oY cent an 


Sapien the results, of the, comparison of culture media are as ro ff eg. 
ca . hurts Comparison mitre DE eR Panes. Hm 
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A comparison of the results of this study, as brought out in 
Table No. 7 shows that alkaline peat was the better medium in every case 
for R. lacustre, giving » total percentage of 89.6 against 83.2 per cent 
for blotting paper. .When the results for blotting paper are compared with 
those of neutral peat (Table No. 8) for the same species under the same 
conditions, they appear to be about the same, as neutral peat showed a 
germination percentage of 80, 


Sulphuric acid as a germination stimlant 


Two different experiments were conducted testing HpS04. ag a 
Ribes germination stimulant and are referred to as higher eana-ilower concen- 
tration sets. In the lower concentration set, the seeds of R. inerme, 
R. lacustre and R. viseosigsimum were soaked in 2 per cent, 4 per cent, 
6 per cent, 8 per cent and 10 per cent solutions of sulphuric acid for 
five minutes; then, after rinsing them in a 0.1 per cent solution of 
potassium bicarbonate, they were washed with distilled water and planted on 
alkaline, neutral, and acid peat. The set was placed in the 25° €,.-5° ¢, 
temperature combination. This tested the three species on three media 
for each of the five HpSO04 concentrations in the 25° C.<6° C, temperature 
combination. 


The following table shows the results obtained with the lower 
concentrations: 
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An analysis of Table No. 8 indicates: (1) that there was 
practically no difference in the stimlating effect of the five concentra- 
tions of HeS04 with the exception of the 2 per cent concentration for 
R. viscosissimum which showed almost twice the total germination for 
the three media when compared with the other concentrations and the 
control; the total number of seeds germinated was slightly greater for 
the 2 per cent concentration than for any of the others including the 
control set, (2) that when the totals of the three media for each 
species are considered, stimulation occurred in practically all cases, 
(3) that BR. lacustre was very definitely stimulated on acid peat, (4) 
that the optimum germination requirements are very nearly fulfilled for 
R. lacustre on alkaline peat, as from 84 to 94 per cent of the seeds 
germinated, and (5) that the germination occurred from one to two months 
sooner When the seeds were stimlated with the lower concentrations of 


sulphuric acid. 


In the higher concentration test, four duplicate sets of seeds 
of R, inerme, R. lacustre, H. dense, KR. petiolare, R. roezli and 
R. viscosissimum were soaked in 15 per cent, 20 per cent and 25 per cent 
solutions of H2S0gfor five minutes; then after rinsing them in a 0.1 per 
cent solution of potassium bicarbonate, they were washed with distilled 
water and planted on alkaline peat. A planted set was then placed in each 
of the four temperature combinations, 25° C.= 5° C., 25° ¢.- 10° C., 20° c.- 
5° ¢., and 20° C.- 10°C, Alkeline peat was the only medium used because 
at the time this test was started indications were that it was the best 
medium, but later tests showed that these indications must be confined 
to certain species. It is probable,*therefore, that maximum germina- 
tion was not obtained from those species which preferred a more acid 
medium, This experiment tested the seeds of six species on alkaline 
peat in the four temperature combinations for each of the three 
sulphuric acid solutions. 
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The results of TableMo.)9 imdicate: (1) that practically no 
difference was shown in the stimlating effect of the three sulphuric acid 
solutions upon they seeds, (2) that when compared with the controls in Table No, 
4, germination seemed to be hindered Instead of being stimulated for all 
the species except R. petiolare, (3) that the germination per cent of 
k- petiolare was very definitely, increased ovér that. shown by the.econtrols 
even for that of neutral peat which appears to be the best medium for this 
species, (4) that one set of optimum germination requirements for 
R. petiolare have been ¢ompletely fulfilled as the 15 per cent. solution 
gave98 percent germination, (£) that the time required for germination 
was reduced about. one month by the use of higher conceatrations of 
sulphuric acid, sandof6) that when the results of 2, inerme and 
R. viscosissimm sre compared with their respéctive regults in ‘lable No, 6, 
it is readily seen that the concentrations of ‘the higher set are too strong 
for stinlating purposes for these species. No seeds of R. roezli 
germinated for either of the sulphuric acid tests. 





~~ ~One- set of ‘seeds was duplicated in the sulphurie acid tests. 
These two seta were run as parts of separate tests one being almost completed 
when the other was started,“ The latter offérs a very good eheck) upon the 
results of the-former as the conditions under which they were conducted were 
identical, The seéas of RB, lacustre were immersed in 2 per cent, 4 per cent, 
6 per cent, 8 per cent and 10 per cent solutions of sulphuric acid for.five 
minutes and then) after rinsing them 4n a 0.1’ per cent solution of 
potassium bicarbonate, they were washed with distilled water and planted on 
alkeline:peats The 2506, 2°50' ¢, temperature combination was used. The 
results of this comparison are civén below: 
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An onsl vats of mae Mo! 10 shows? (1). that | mo one of the five 
sulphuric acid concentrations :wes fayored by R. lacustre as a germinating 
stimlant, and (2) that results of the first and second tésts were very 
consistent showing an average germination per ‘cent af eB and 90 respective- 
ly. 
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In order to determine’ the dest pH medium for each species, all 
sets of data in which the thrée-peat. media were used are combined into one 
table. Data for the six species were inclwded in only two sets, the other 
sets being run with a fewer _nuuber of species. The results are as follows: 
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The|results of Table No. lleindicates: (1) that) E: inerme, B. 
lacustre and #. yiscosissimm prefer alkaline peat as a germination medium 
while neutral and acid peat were preferred in the order given, (2) that 
R. nevadénge and R, petiolare prefer neutral peat as a germination medium 
followed -by°acid| and alkeline respectively, (3) that for the five species 
showing germination, the medium containing more actd- then the one ¢ivine 
the greatest germination per cent was the next in order of preference, 
and (4).th&t, for, some species there was very little difference between the 
best two media. 


Determinatiénof best temperature combination by species 

. The best temperature combination of those used was determined for 
each species by an analysis of all the data which included the four 
temperature alternations and the six species of Ribes. Only three tests 
or sets covered as broad a scope as that needed for this determination. 


fhe results, of this.test are as follows: 


CaF 





ae 


souk sf dedd {f) seetsoiint ff .o8 elda? to ad{uvet ont 

iteminres o se tgor ontieils tetety sumigeleoorty bas sttagosl 

S\ lasvis rebto ont mb berretsig etew seeq bloa bas Istéven ol baw 
2% ¢aec [etdvos teterg euslotieg .ff bos senebsven ak 

sece (2) .vlevidesqeet emkfadls bus bloa yd bewollot 

wit bios atom gotatatnos mptbem adi .aotisctmtes emtworde 

5, sefvo at-dxen oft sav due tegq moftisniates seotaotg odd 


gf agneretiih eft¢il yrev esw erendd setoeqe emoe tot tans (>) Sos 
Bihom ows seed 









estoece yd aottantdmoo siustsieqmet deed » aotientaresed 


“st Rentmieted eaw boar eaods to aottantdmos etstateqmed teed elt 
sirot oad bebsrlort doldw ateb edd Ile to ateylana ne yd aeioega dose 
ségss getdd yluO .eedif to setoeqe xia edt bas esokisaretia eiwiarsamed 
swobtestomedeb eidt uct Bebsen tadd ea ogqooe 8 haoid 86 beteveos atez to 









-ewollot es ets tasd ald? to etiveer odT 





49TH XH °C 
Te61 y40dey [wuuuy 


*TTzs0l °Y 10s pouteyqo sem uoTyAwUTMIE? oN 
6at [IPT POT] wT es ye STeIOL[ Ss 1e07 


aetna 
T 











+ 


9 | $9b] PET 


at 









use 























T 29g [494 see ] 
a Dy i aR 
Trl = OlL |e 



























































sTB7Ou 





| oUF TeALY 


31870, 











°O OT 
PTV 0% 992 


= | Tere 


fl aa 


































1890L] Vogey) 1014} Tox4]] 1e9 os®a ma Voseg| 1019] 1029) 189] Yosh; 1029} T0049 BTDON suory 
UOT IBIY | -U0Y | -U0D}}-O7F | UOTIBUy -OF | UOFZUsy | -UOD | -U0D}) -O] | VOTZery | -UOD | -U0D]| -OF | UOT yeI4 | -—UvY | -U0”D uotZ | -BUTquUOD 
-uacou0g; pug} 4si{ -uadu0) -uaou0g| pug -usou0g|) pug -usoureg} pug} 3ST eine 
aust LeustH JOUustA Jausty -seduay 








esl ra ae 
8 TezOL UNUTSSTBOOBTA °Y 


ole [0 f}e aL}SNOVT 








[cela 














| The’ deta were recorded by media, but as one set did not have a 
neutral or acid portion, the totals cannot be directly compared so as to 
determine the best media. ‘The only conclusions that can be drawn are regard- 
ing the preferred temperature combination for each species, which are: 

(1) that R.” inerme, R.:Lacustre, BR. nevadense and R. yiscosissimuw show a 
definite preference for the 25° C.-5° Gs temperature combination, with 

265° C.- 10° C. being their second choice with the exception of 

R. viseosissimum which showed next best results in the 20° C.- 59 ©, combina- 
tion, (2) that B. petiolare prefers the 25° C.- 10° C. temperature combina- 
tion giving next dest results in the 25° C.= 5° C. combination, and (3) 

that the temperature ‘combination for each species is preferred strongly 

enough to be designated as the optimum temperature combination of those used. 


Su ‘yal of seedlings 


Whe seedlings were transplanted to special dishes as soon as the 
radicle had protruded far enough to indicate definite germination. Neutral 
peat was tried in Petri dishes end moistened with e 1/2 Hoagland nutrient 
‘solution once or twice each week with distilled water being used the 
remainder of the time. This method gave very good results. A clay loam 
was also tried in Petri dishes and moistened with » 1/2 Hoagland mutrient 
solution about once ech week and being kept at its right moisture content 
the rest of the time with distilled water. This method gave only fair 
résults as the Soil packed down and caked when-slightly dried. Another 
method was to use the clay loam in small flower pots. These were watered 
by setting the pots in a pan and letting the water soak up from the bottom, 
thus Keeping the soil loose ad in @ood shape. ‘This method gave very 
satisfactory results but required more time than the Petri dish method. 
From 50 to 70 seedlings were planted in a Petri dish while 10 to 15 were all 
that could be planted in a flower pot. It was moré difficult to get the 
seedlings started in the flower pots as there was no way to cover them to 
prevent rapid and excessive G@rying f the young plants which occurs 
immediately after transplanting from a covered dish, In cases where perme- 
nént plantings are wanted, the Petri dish method would not be applicable as 
the seedlings would have to be again transplanted; but for the purpose of 
studying the seedlings inmediately after germination, a neutral peat medium 
in Petri dishes appeared to be best. 


ce er above methods were used for the spéciés that showed germina- 
tion anda ‘proved equally well for all except R. viscosissimum which showed 
Door su®vival under all conditions. It appeared that seedlings of 
R. Viscosissimum were very delicate and many would die béfore the cotyledons 
Were out of the seed coat. Some geedlings were grown in Petri dishes until 
from 8 to 12 leaves had developed and were still showing rapid growth 
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when discarded, 
A . 


‘@hé Ribes germination study, which was conducted during the past 
ret thal 1 ent the following information: 


1. Temperature combinations. 


' a. Ribes inerme, R. lpeustre, 2. nevadense and &. 
Viscosissimum preferred the 25° ¢.- 5° ©. temperature coubination. 


b. Ribes petiolare preferred the 25° C.- 10° GC. temperature 
combination. 


2. Germination stimulants. 
@ : 
Bedi a. A solution containing 106.45 parts of sodium chlorate per 
. | million parts of solution shows a marked stimulating effect upon RK. lacustre 
‘seeds planted on nguegpest- 


b. A solution containing 10.65 parts of sodium chlorate per 
million parts of solution showed a stimulating effect upon the seeds of 
&. petiolare planted on any of the peat media. 

c. Seeds of the species showing germination were stimulated 
by soaking them in a 2 to 10 per cent solution of sulphuric acid for five 
minutes before planting. R. lacustre reacted best to this stimlant. 


d. Seeds of R. petiolare showed best germination when soaked 
in a 15 per cent golution of sulphuric acid for five minutes before planting. 


e. Ribes petiolare showed a slight increase in germination 
when the seeds had been kept at -10° C. for 45 months, but RB. viscosissimm 
and R, roezli were not stimlated. 


3. Germination media. 


a. Ribes inerme, RK. lacustre and R. yiscosissimum preferred 
an alkaline peat germination medium. 


b. Ribes nevadense and BR. petiolare preferred a neutral peat 
germination mediun. 


4, Most species of Ribes seeds need a rest period before being germinated, 4 
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. Ribes lacustre preferred alkaline peat to commercial blotting 
hie as 4 medium, — 


6, Best seedling survival was secured when the seedlings were trans- 
planted. to neutral peat in a Petri dish immediately fosiowing germination 
and then fed a nutrient solution, 













gakttold Laboremsss of taeq entletio bet . ies, 


heath etem agaiiseas ate node bes : 
no tdantnrrey geiveliot yledsibommal | 





sie 


ya 


hd SR 





A 
Vanes “%0 








+h 7 
ne 2% 
Sati es 1 
rn 
#. 
ae 
: th 
44 1% 
( 8 














W. 913, Cut-over, bdurned-over ares in Cameron Creek drainage near Elk River, Idano. Gradually reproducing to white pine, some of which is 
visible. This area to be photographed esch yeer from seme spot as a visible record of forest develcpment. 





W. 692. Typical stand of young white pine in the beckground, with BR. petiolare and R. lacustre in stream type in the foreground. 200-300 
bushes of R.viscosissimum and R.lacustre scettered thru reproduction. Aree lies on Little Breakfast Creek about 10 miles north of Pierce,Ide. 





Annual Report 1731 
C. C. Strong py 


6, 
ef 








w 







































































RIBES ERADICATION, INLAND EMPIRE 
, By 
CG. C. Strong 
Associate Forester 





The past year brought the greatest effort yet experienced in the 
Inland Empire to protect white pine from blister rust. No effort was speared 
during the fall and winter of 1930-1931 to acquaint owmmers with the facts 
regarding the alarming local development of the rust. Little headway would 
have been made, however, had it not been that owners through first-hand 
knowledge had kept themselves informed of the actions of this pest. Hence 
their provision of funds was with the full knowledge that no time could be 
lost in having the control work done, 


There was available for control work in the various administrative 
control units for the period April 1, 1931 to March 31, 1932, the following 
funds; . 


1. Clearwater National Forest.....0....-.-6.: eo . $160,700. 00 
2. Clearwater Timber Protective Association......... 60,000, 00 
& Potlatch Timber Protective Assoctation........... 30,000. 00 
4, Upper St. Maries ‘River drainage... 1. ec eee 18,000, 00 
5. Priest Lake Timber Protective Association........ 15,900, 00 

ToGh le ka ick Rhee mae ee sash a thie abe ite a svh4 6 dipce pose) 0,4 $283, 700.00 


Tn addition $14,255.00 was allotted to the development of field 
methods of eradicating wild Ribes. Although the primary purpose of the 
activities of the methods project is the testing of promising methods and 
further perfection of proven methods, the net results accomplished in con- 
trolling blister rust are far from negligible, 


Owing to the size of the operations, annual reports for each 
project on a strictly control basis have been pared to the bare essentials. 
The results of the work of the methods project are fully discussed in the 
report for thet project. The various reports have, as in the past, been made 
by the supervisor in charge of the operation. 


This report serves as a general summary of work done in 1921, a 
discussion of various phases of the operation, and brief statements of what 
problems now seem most urgent for solution. 


COST ANALYSIS 


Rather than include the details regarding basic cost computations 
ig each report on Ribes eradication, the method used is described below: 


A. Salaries of Suvervisors. 


Salaries of supervisors ineludes the full year's salary for 
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B, Statement of Composite Cost Per iffective Man Day. 


‘ In estimating the probable cost of removing Ribes from a given 
area, it. is essential to kmow what it costs ver work day to keep a man 
busy pulling or spraying Hibes. Estimates are usually made on the basis 
of the actual man days work represented. Obviously there are many 
charges which must. be taken into consideration in computing the average 
cost per effective man day. These charges are: (1) supervision, (2) 
subsistence, (3) equipment, (4) transportation, (5) bd goes end (6) mis- 
cellaneous supplies and expenses. 


In addition to these charges there are the costs of preliminary 
Ribes eradication surveys, checking and year-round salaries of the perma-= 
nent personnel necessary to man the job. All these mst be included in 
arriving at the effective man day cost. When this figure is known, it 
represents the factor by which estimates on number of effective man days 
for a given piece of work may be directly converted into costs. Hence, 
it is very important that such a conversion factor be available, The 
method of arriving at the composite cost per effective man day is as follows: 


From the total cost of the operation deduct the charge for rental 
and repair of spraying equipment and the charge for. purchase and trans-= 
portation of chemical, Divide this net total by the actual number of man 
days spent spraying or hand pulling Ribes. (This latter figure includes 
laborers and crew foremen only.) The result is the composite cost per 
effective man day for the operation. 


The cost per man day for spraying is greater than for hand pulling 
because of the added charge for depreciation and repeir of spraying equip- 
ment. .To arrive at the composite cost per man day for spraying, the total 
spraying equipment charge (which includes repairing of such) was divided 
by the effective man days spent #n spraying and the result added to the 

general, composite cost per man day. 


CG. Cost of Spray for a Given Unit or Area. 


This was arrived at as follows: The chemical charge (including 
cost and transportation of chemical and cost of glue) was divided by the 
total number of gallons of spray used. The result, of course, was the 
average cost per gallon of spray used on the operation. ‘The cost of spray 
for a given area or unit was computed by simply multiplying the number of 
gallons of spray used on that unit by the average cost per gallon of 


spray. 
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SPRAY FORMULA AND SCHEDULE 


In determining the spray formulas and schedules,Ribes eradica- 
tion supervisors were guided by the technical recommendations of the men in 
charge of experimental chemical Ribes eradication investigations. ‘The 
following were their recommendations: 


1. From the beginning of the season until July 15 use a spray made by 
dissolving 5 pounds of sodium chlorate (NaCl0z) per gallon of water with 
the. requisite amount of glue spreader and sticker solution added, * 


_ &. Between July 15 and August 15 use a spray made by dissolving one 
pound of Atlacide (a commercial weed killer) per gallon of water with the 
requisite amount of glue spreader and sticker solution added. 


.. %, During the balance of the spraying period use a spray made by 
dissolving one pound of sodium chlorate (NaC10z) per gallon of water with 
the requisite amount of glue spreader and sticker solution added. _ 


This schedule was adhered to so far as was possible. 


PRECAUTIONS. IN HANDLING CHEMICALS 








To facilitate the management of such an enlarged operation, it 
was deemed advisable to issue a manual of Ribes eradication for the Inland 
Empire for use by camp bosses and crew foremen. These manuals proved of 
inestimable value in the direction of the work. Among other important 
points covered was a set of instructions incident to the use of chemicals 
on Ribes eradication. Inherent in the use of chemicals are certain 
dangers which, in all field operations, remain practical or theoretical 
dependent wpon the care and intelligence exercised in handling these 
chemicals. The instructions issued were as follows: 


"(1). Prohibit. smoking where sodium chlorate, Atlacide or other 
chemicals are being stored or handled, 


"(D) Keep floors of trucks used in transporting chemicals free 
from oil, grease and forest litter. 


(3) Avoid needless dropping and bumping of kegs. 


"( 4) Tie loads securely, either on trucks or on pack animals, to 
reduce friction and jostling as much as possible while en route. 


*In general about one-third of a pint of this solution is used per ten 
gallons of spray. 
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"(5) Sweep up spilled chemical carefully and throw sweepings 
in running water or bury in mineral soil. Do not return dirty chlorate to 
original containers under any circumstances. This applies also to 
Atlacide. 


"(6) Provide trucks, when used to transport chemicals, with 
Pyrene fire extinguishers. 


"( 7) Enforee rules regarding clothing as follows: work clothes 
worn while handling chemicals or while spraying mist be washed thoroughly 
at least once a week. Bottoms of trouser legs to be stagged and hemmed 
so as not to come lower than six inches above the bottom of the heel, 
Frayed edges of cloth, when soaked with chlorate and dried, present a high 
hazard. Do not wear a cuff on the trouser leg, as it accwmlates an 
excessive amount of the chemical. Clothing mast not be allowed to dry out 
completely. Trousers worn while handling chemicals mst be left on the 
job and others worn between camp and the place of work. Experiments 
being conducted at the present time may prove that it is advantageous to 
fire-proof clothing. In this case special instructions will be issued and 
the camp boss and foremen will be expected to enforce them. 


"(8) Grease boots thoroughly and frequently during the entire 
spraying season to prevent them from absorbing chemical. 


"(9) Prohibit smoking while person is wearing clothing worn 
while handling chemical. 


"(10) Take reasonable care to prevent scratching and cuts of 
the skin. Jach operator should rub a little vaseline into his hands 
iene and evening when handling chemicals, 


“(11) Never store chemical near fire. 


"(12) Keep kegs closed until empty. Although there is little or 
mo danger to animals from grazing sprayed material, there is danger if 
such are allowed to lap up the dry chemical, either from an open keg or from 
a spot where chemical was spilled and not properly disposed of. Kegs 
should never be open longer than for the time needed to remove chemical 
being mixed at the filling station. . 


"(13) Do not move damaged kegs into the field. The powder which 
runs out of the can in such cases might be ignited with disastrous results. 
Always thoroughly and promptly clean up spilled chemical, disposing of it 
as already stated (5). 


"(14) Locate filling stations, if possible, on sand or gravel 
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near a stream. If this is not practicable, they should be frequently 
and thoroughly soaked down with water, particularly in hot, dry weather. 
4& careful clean-up should be made before leaving a filling station. 


M15) Patrol sprayed areas daring hot, ary weather for at least 
three ange following spraying. 


(16) Require that chemical drums, when empty, be thoroughly 
Washed out in a creek and, if the stream is large enough and not being used 
at any point for drinking purposes or camp water supply, drums mst be 
submerged in water. ach drum will be mumbered. . Zach foreman will be 
required to,report to his camp supervisor upon the disposal of cach drum, 
As.a double precaution, camp bosses mist check sprayed areas t5 deternine 
whether any drums were not properly disposed of. Should he find carelegs- 
ness evident at any time, the crew foreman responsible will be held strictly 
accountable." 


COOPERATION ON FIR CONTROL 


‘The year 1931 was one of the worst. on record with regard to 
forest fires. Ribes eradication crews widely scattered in stratesta loea- 
tions over the white pine belt were called upon frequently. as a result 
the work of Ribes eradication suffered accordingly and many unfinished 
areas are the result. Work on the Clearwater National Forest was especially 
hindered in this respeet. This,is a situation, however, which mst 
normally be expected, the degree of interruption of Ribes eradication being 
Rr oporet one} to the degree of hazardous fire weather conditions A a a 


TYPES OF LABOR BMP LOYED 


Previous to the depressing labor conditions now prevailing, about 
the only labor available for Ribes eradication was the student type with 
# sprinkling of local labor. In 1931 it was possible to secure a meh 
larger percertace of this latter ¢lass which included a few lumberjacks, 
farmers, and “better class of local natives who hadbeen forced out of employ- 
ment by industrial stagnation in the region. ‘Conditions are such, at the 
present time that the following policy has been adopted for ‘employing 
crews $n 1932." First of all experienced men from crews employed in previous 
years, réquisite to efficiently administer the work will be rehired. For 
the balance of the crew, unemployed men who have dependents and who are 
qualified to do the work will be hired, If there are still places to be 
filled, the usual policy of selecting the most Pitesiace men will be 
followed: ” 
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TABLE HO, 1 
RESULTS OF WORK Dt DOME 1 IN 1931 


Le Phe fylVowt ng brief er shows the progress of Ribes eradicea- 
‘tiom ia 1931: 
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‘CHECKING THR EPYRCTIVENESS OF WORK 
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Checking, as it is done at the present time, may be regarded as 
of two general types, each serving a specific purpose and the results of the 
two types combined serving as @ general index of the cuality ani sufficieney 
of the work being done in securing adequate protection to white pine stands. 
The first type of checking has been properly termed administrative checking. 
Here the objective is to insure a type of work being done which will meet an 
acceptable standard. In 1931 this standard was regarded as 50 feet of 
live stem left per scre. Little information was available on which to base 
this decision so far as the epidemiology of the rust was concerned, 
‘Furthermore it was known as a result of past expsriments that setting the 
standard too high would cause a rapid upward turn in the curve of costs per 
acre. The "50 feet of live stem left per acre” standard was = compromise 
based upon the meager epidemiological data available; a measure which 
would not result in a too rapid upward trend in costs. 


The camp boss and operation or unit supervisors were required to 
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do the administrative checking. It was found that the camp boss could 

do his work most effectively by knowing exactly the type of work each 

crew was doing. Hence, such checking is a boon to him, furthermore such 
checks substantiated by checks by unit and operations supervisors furnished 
the basic information needed to determine whether or not any areas should 
be reworked to bring about an acceptable standard of protection, 


© 


The second type of checking, which mey be regarded as “effective- 
ness of control checks", was conducted by personnel of another project, 
Here the primary purpose is to secure basic information which will serve 
ae a measure of the actual degree of protection afforded an area by & 
given piece of work, rather than whether or not the work done represents 
en acceptable standard of efficiency. Data secured serve both purposes: but 
the former is the one emphasized, Through this type of cheeking 
progressive studies are made showing the annual Ribes growth increment 
following original Ribes eradication as well as that following reworkings, 
Such data make up a chronological record from which may be learned, (1) 
when reworking is needed, (2) correctness of original working methods as 
evidenced by type and quantity of regrowth of Ribes, (3) effectiveness of 
chemicals used as Ribicides, etc. 


ANALYSES OF RIBES ERADICATION DATA 

‘The information presented in the following tables is of great 
importance in the making of estimates of the cost of eradicating Ribes from 
areas proposed for protection and in the actual planning of the organiza- 
tion of field work, In Table No. 2 dealing with individual eradication 
types are included the Ribes eradication data by Ribes classes, Ribes 
class designates the number of bushes ver acre. Table No. 2 deals with 
individual Ribes eradication types, 
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TABLE NO. 2 (continued) 


spen Pole 2B) EE, eee ae 
Ribes Pulled Per Acre 
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i Ribes 


150.6 
eH TSE B he: 365.7 

500 8 201. 893.7 

8200! arn 773, 8 
= 







418.8 | 5 = ¢ Se 
4.6 187.7 


ne 9 * : 





*Represents a few bushes but not enough to amount to ,05 bushes per acre, » 
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TABLE NO. 3 


RIBES ERADICATION DATA BY RIBBS SPECIES BY ERADICATION TYPE 


| ae Ribes. Pulled Pe Acre _ 
Hi aaa ras, Fe fee} | other | | 
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GATION DATA BY RIBES SPECIES BY RIBES CLASS 
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ee 5A 1213.8) 48,4] 7, 3| 10, 4S 280.7 
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AWALYSES OF DATA FOR STREAM TYPE RIBES 


Gallons niet da. 
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SPECIAL PROBLEMS CONFRONTING RIBES PRADICATION 
PROJECT 


1. Inability to effect complete ‘tll of R. petiolare with one applica- 
tion of sprays now in use. 


For some unaccountable reason. good kills.are secured on some 
areas while on other apparently similar areas siven the same treatment, un- 
satisfactory kills of.R.. petiolare result. 


2, Lack of a method of killing R. petiolare bushes which are par- 
tially submerged in sloughs and beaver dams during the working season. 
Tt. bas been found that spraying and respraying with sprays now in common 
use ig ineffective so far as satisfactory kills are concerned, 


. 3, The development of a ‘satisfactory System of checking work done. 

It is. hoped the system outlined in the preceding pages will effect still 
further improvements in the service rendered Ribes eradication erews by 

adequate checks. 


4, Completion of upland Ribes eradication to enhance the value o? 
stream type work already done on given areas. 


The rust is now such a direct threat that it is feared mich damage 
will resuit on areas, from which stream type Ribes have been removed before 
the upland areas can be covered, 
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5. Determination of a standard which will judge the ef 
Ribes eradication as a control measure. 


wm 4 Obviously it 49. impractical to attempt 100% Hibes eradication, 
The problem is just how much live stem of Ribes can be tolerated under 
given) conditions. 


6, Failure of spraying and other methods to kill R. inerme bushes. 


There are extensive areas having heavy concentrations of _R. thérme. 
It is too.costly.to hand pull these bushes. Some other means must be found 
which will)do the job at a cost which is not prohibitive. ‘the use of 
burning and complete removal of the brush type by heavy machinery show some 
promise, 


7, Construction of\.a master working plan for blister, rust control on 
each edministrative unit, 


With blister rust,in its present stage of development in the Inland 
Empire! and! the edjoining region north of the International Boundary, it is 
obvious! that protection to white pine stands must be done on a selective 
basis. The most valuable areas must be given first consideration. At the 
present time there, is) not) sufficient information available for some. adminis- 
trative units, on which to make the selection. It is planned. to speed the 
assembling of the further dete needed and to incorporate them into a master 
plan, forthe guidance of Ribes:; eradication activities in the future. 


PRESRADIGATION SURVEYS 


During the fall of 1931 surveys were made on nearly 500,000 acres 
on the national forests and protective associations of north Idaho, The 
information secured was that needed for planning Ribes eradication on those 


areas proposed for treatment in the near future and covers the following 
points: 


1. What areas have sufficient white pine values to warrant protection. 


2, The approximate funds needed to treat each working unit having the 
necessary values. 


S The amount of chemical needed te treat Re petiolare on each working 
unit. 


4, The most advantageous camp locations. 


&. The organization required to complete each working unit in a given 
period of time. 
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Reports on preeradication surveys made on other than national 
forests will be found incorporated in individuel reports. Areas coversd 
on the Clearwater National Forest are as follows: 


1. The Moose City Basin lying largely in township 40 north, range 11 
east, 


2.) Lake, and. Goose, creek drainages lying east of Cedar Ranger Station. 


5 North Fork of the Clearwater between the Cedars and the mouth of 
Kelly Creek. 


4,.Cold Springs Creek drainage, 


5S. Rock, Quartz, Skull and Isabella creck drainages lying largely within 
the Canyon Ranger district. 


6." The Little North Fork of the Clearwater drainage lyin’ within 
township 41°north, range’ 6 east; and thé Bear Creek drainaze adjoinin® on 
the north, 


On the'St. Joe National’ Forest’ the following drainages lyine 
largely #ithin thé Avery and Slate ereeéic ranger districts were covered: 
Big Greeky*Slate Creek, Little North Fork of the St. Joe River, Loop Creek, 
North Fork of St. Joe River between Avery and Borle's Spur and Fishhook 
Creek, 
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STUDTAS ON HAND ERADICATION METH (ODS . 1931 
By 
Herman #, Swanson 
Agent 


The question has frequently arisen as to the most economical an¢ 
effective method of obtaining high efficiency in Ribees eredicetion work 
in hand pulling methods, Two possible methods heave been given trial, 


r 





1, Carefully working over an area once, 


2 Working an area rapidly the first time followed by one or more 





3 
reworkings of the same area by picked men, 
‘ The first of these methods has nroved very costly in the Ne 
has not been entirely satisfact ory in obtaining a high efficiency, § 
past investigations have shown that the second me t! od has real merit, 

The work which was done along these lines during 1931 was 
performed on the lands of the Priest Lake 4 mber Protective Association by 
the men who conducted the experiment s on chemical eradication methods on the 
same area, 

The cost of the hand eradicetion experiments is included in the 
report on chemical eradication methods, 


ixperimental work was started on reworkine methods in Ribes 
eradication to determine: 


1, The cost necessary to reduce the amount of Ribes live stem on an 
area to 100 feet and less ver acre, 


2 The most satisfactory size of crew to rework areas within five or 
ten days after the initiel Ribes eradication is done, 

5, The number of times it would be practical to rework an erea during 
the same season, 


The experiments demonstrated that a high efficiency can be secured 
et a relatively low cost by reworking areas a few days followins the first 
eradication, Practically all dominant bushes are found, Results tend to 
show thet a l-man crew on reworking is the most satisfactory, Hig 
efficiency can be obtained va arying from 10 feet of Ribes live stem to 100 
feet left per acre at costs varying from one-fifth to one-twentieth of ¢ 
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cost of the first eradication work, 

Additional experiments will be conducted along these lines to 
determine the actual relation of costs of reworking to the efficiency of 
the work measured in amount of Ribes live stem left per acre. These 
studies will also include methods designed to speed up the first eradica- 
tion work and to secure a proper standard of Ribes efficiency at a lower 
cost by reworking methods, 
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STUDIES ON CHEMICAL ERADICATION METHODS 
1931 
By 
Herman E, Swanson 
Agent 





INTRODUCTION 


The scope of experimental work in the development of chemical 
eradication methods included studies and tests on the following: 


1, Seasonal toxicity of 5%,-7~-1/2% and 10% concentrations by weight 
of Atlacide and sodium chlorate sprays, 


2, Salt applications in dry form used in solution to the soil on large 
scale basis, 


5, Stem, root and crown injections of copper complex on Ribes, 
4, Dusting with Atlacide, 


5. Effectiveness of sodium chlorate on Ribes when epplied to serial 
portions of the bushes and to the soil, Use of sodium chlorate in respray- 
ing R, inerme during euvrrent season, 


6. Effect of variations in volume of water used in sodium chlorate 
applications per unit area comared with effect of variations in weicht of 
sodium chlorate used per unit erea, 


7, Best utilization of chemicel in spraying “individuel bushes, 
8, Toxicity of various. chemicals applied in dry form to the soil, 
9, Equipment for spraying, dusting and injecting Ribes with chemicals, 


For. the most part,.the.experiments involving soil applications 
were concerned with the »roblem of killing R, inerme, 


Checks were made upon all the experimental plots at the close of 
the season, These checks consisted of a careful inspection of roots, stems § 
and buds to determine the .condition of..the bush,...Any inspection made during# 
the current. season permits only a cualified stetement as to the condition of ff 
the plents and-the probable. results, which may or. may not be in accord with @ 
the true results: ‘obtainable by..an.inspection made the following year, 





“LOGATI ON AND DESCRIPLION OF AREA 


“The experiments were conducted on Orogrande Creek on the Clear- 


94 


ye eT 
BeE Se : 
Ee At? ¢ 


agose edt 
ehorcidan nofiaofhats 

























fora ESLLI-¥ ,F8 ‘to vdtotcos Ia soasst of 
estos wtarolis suihoe fos ebtosliA to 


heey aict wrh mk enoksaoiionn Tle .& 
wissd olsoe 


to enoktoetui aworn bae Jooe uote ,& 


@btoslts dt iv seeaoee a 


ao atavolifo aurfbon ‘to aeenovidoottd P) 
antl .itoe oct ot Bes aecesd oft to exotttog 
worsse isermvo atiteh errent 2 gat 

smuloy ai aroféisitsy to toett& ,3 


het 


wets diny te¢ hear ststeldo su iios 


ae 
itiw beysqroo sets diss req enokisoilggs 


ystee af Lsolmed> to soliarif Nu geed 4 
hatigqas elsolmedo asoinay to ytiotxet ,8 
Sis etter’ ,satgetqe ret Freq type Pe 


einsstiterms est ,dasq deom odd 10% 
, willibt to welderg odd itive borresnos s13w 


roows ade Ile corr oben orew asloodd 
Tetss ¢ “lo bate ieroo sxlgoedo oper! woresee sid 
so oct to oft thyop odd ssinroeteb oF ebuod bas 





ro og sofeo adimred moesee dasrivo edd 
.2ileess aldsdote ocd bas etoatlq edt 
i as yd aldanteaide etiuger syrt  sdlé 
iy 


BO TUOd 
i mG hetorbace etew edesniveqze oft 


re 


water National Forest, The area contained heavy concentrations of fh, inerme Js 
R petiolare and,R. lacustre on wide bottoms bordering the stream, The 
area, was representetive of the conditions under which R,inerme is found, 
with bushes heavily distributed through dense patches of willows, elder 
and other deciduous growth, These conditions represent = serious problem 
in Ribes eradication work, ' 


_ & small amount of work wes done on R, inerme on the Priest Lake 
Timber Protective Association, 





ORGANIZATION AND COST OF WORK 


The work.wes carried on by e crew of eight.men employed during 
the period from June 1 to September 5 


TABLE WO. 1 





COST “OF METHODS WORK, CATAINDAR YEAR 1931 
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ERVORMED AND RUSULTS 





Toxicity of 5 ai/2) 0% Concentrations by Weight of Atlacide 
nd Sodium Chlorate D Different Periods of the Season, 
TABLE W 


LASOMAL TOXICITY OF ATLACIDE AWD SODIUM. CHLORATE 
SPRAYS APPLIED TO AERIAL PORTION OF RIBES 





BUSHES 
Results indicated by Sample Check | 
Date | Gals, Sen Z 









or. LRG of 
Spray- | Acres| Chem, 
in °|Per 
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.Percentages listed in this table do not refer to the number of bushes but 
refer to the percentaze of total stem in each bush condition class, 
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_Def ya of Be : 


refers to stem which is on oushes which were Sabirely killed 

; by the treatment, .. 

anampnere i referg to stem which is on bushes which ney Or may not 
‘gurvive, Either the roots or stems of these bushes have not 
' ghown sufficient injury to-classify them as dead, 

laye refers. to stem on bushes which will probebly survive, 


of Che 2 
Atlacide Sodiun Chlorate 
54. Solution. ee Fee nea va lbs. per ‘gal. 0,5 los, per gal, 
7~1/2% Solution,...1,0 lbs, per gal, 75 Ibs. per gal. 
10% Solution,......1,4 Ibs, per gal, 1,00 lbs. per gal, 
"These weights were used for sodium chlorate sprays in place of 


the true weights which are; .45 los, .675 lbs, , and .9 lbs, respectively, 


This was done to have the weights conform with the schedules used by regular 
eradication crews, 


. hon | ts: 


Woe On aceeunt of ‘the. ewe amount of stem on bushes in a questionable 
tile of survival, the figures in Table No, 2 represent only e preliminary 

check of the re sult, ‘Gince this is especially the case on areas sprayed 

- during August, no- etetement relative to the seasonal effect on the toricity 

of chemicals can be made at this time, With respect to the tests of the 

“comparative toticity of the several chemical ‘concentrations, during June 

and July the 10%-concentrations were 11% to 24% more effective on B petiolore 


_ and 25% to 35% more effective on 3, lecustre than the 5% concentrations es 


estimated on the basis explained in Table No, 2, On areas sprayed during 


§ he: first. fifteen days” of August, this spread in effectiveness as indicated 
“by the check was reduced, For reasons alresdy . ‘set forth it ie not advisable 


to bare baa aia Sa sania c. the spraying performed in hope: 
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salt to crowns of R 


+ ¥Y4o-1. Condition of B. 








B, Salt (WeaCl) Applications to S041, 


TABLE Wo, 3 





RESULTS OF SALP:APPLICATIONS T0 SOIL 





eee Rote tala ae al 
iw Dry Ribes Crowns] =. T% $392) 9,500.) - $191 
EA 
0. & Ory Hex yy 01 14.000 } .28 
Brcaleast by | 
3 | 0,35\tion | Bquipment 4,200 10 | 90] 2,100 | _ 
Broadcast 7 
‘|oy Power — 


Kouipment 9,700 20. | 180} 9, 700 Li 19 

Broadcast | 

by Hand | , - - — BS OW 2 
do - - - | 8,000 16] 





ie to | de | GO | 


Man Day = $800 when no equipment is required, 

Man Day = $9,00 when power spraying equipment is used, 
Cost of salt = $20,380 per ton, 

Cost of transporting salt to the job s $19.40 per ton, 
Salt applied July 8 to August 4,1931, 


WL n of, | ts: 


 »« —Reference.is made to Plots 1 and 2 on which 5 man days per acre 
were required to soak down he salt with water following the application 
of the dry salt, This time is imeluded. in the above table, The number 
of man days Jisted for Plots 3 and 4 includes the number of man days 
required to mix the selt into solution for the men spraying, In each case, 
an equal number of man days were required to prepare the solution and tend 
the motor as were required to apply the solution to the plots, In these 
‘drenching, methods..there ig no doubt that labor costs could be crentiy 
reduced with,the use.of adequate equipment, 
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With respect to the effectiveness of the treatments, observations 
unas on Ccyaer 10 revealed the teeta resultss 


. ‘Plot ‘No, 1 indicated that in selective application the salt was 
inn sufficiently distributed to reach all the Ribes roots, The iill on 
Ribes will be about 75% to 30% in the case of BR. inerme and R. lacustre and 
— legs in the case of H, petiolare, ; 


‘Plot No. 2 indicated that practically all the vegetation on the 
plot will die, Approximately 90% to 95% of the Ry inerme and BR. lacustre 
will ‘epparently be killed, In the case of R, petiolare, there was soup 
regsprouting taking place and it was difficult to judge what the final 
regults on this species might be, Since sbout 25% of the salt was undis- 
solved at the time of the observations, further action is probabie, 


Plot Wo, 3 showed very little killing effect from the treatment, 
Much vegetation on the plot was still alive including R. petiolare and BR, 
inerme, 


Plot No, 4 showed thet there will be s high percentage of kill on 
all vegetation, Although the kill will apparently not be as complete as on 
Plot No, 2 the general condition of the two plots seemed about the same, 


No checks were madé on Plots 5, 6 and 7 as they were established 
late in the geason, 


Observations showed that there was deposited a salty exudation on 
the under surfece of the leaves of all deciduous plant species on the plots, 
These observations excluded leaves located where salt spray could have 
reached them during the process of application, 


While the applications of salt as made in this experiment may 
not: prove ta be a practical method of Ribes suppression because of 
excessive costs, these treatments demonstrate a possibility for entirely 
destroying plant life on an area, 


C, Stem, Root and Grown Injection, 
” SUMMARY OF INJECTION F ERIMENTS LTS, COPPER COMPLEX 
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k Byomeans of a special tool, 2 copper complex was injected into 
the: ‘shee, roots. end crowns of Ribes "pusher, ° “The labor and msterial 
involved in this experiment represent a maximum in the use of this method, 
Effort was maderto find the crowns and’ main roots of all Ribés bushes, 

The se, together with all the main stems, were injected, Although there 
were, gome: varistions in regard to the number of injections which were msde 
on lecsceb fei: ‘by and large, the treatments were numerous and heavy, 


®. OF ‘they paste which was fae a: was ineffective on R. inerme, B, laecustre 
andi: Bi: petiolare, three species on which it’ was tried, There was 14ttle 
movement of thé ‘chemical downward or around the stems through the cambiun 
layer, ‘In most cases, the stem was killed sbove the point of anplicetion, 
No ‘satisfactory results were fownd on even the bushes which were given the 
heaviest injections, Approximately 40% to 50% of the live stem on the area 
wes wel. 84,. “walle & sualler proportion of thé root centers were destroyed, 


 Ettaoag this ambthod is ineffective as far as this particular 
paste is concerned, it°Le poseible that with a more highly toxic paste, 
injection methods may prove successful, On the basis of the work performed 
in this: expérimnt, any paste requiring mot and crown injections to be 
effective will involve labor costs of $60 to $70 on similar areas, Using a 
paste which doés not require: injéction into crowns and roote to be 
effective, labor’costs will bé greatly reduced for injections can be made 
into aerial stems without much difficulty, The locating of roots and crowns 
involves a considerable amotint 6f thé ‘time “and makee the method ‘costly as 
far as labor is concernedy 


A tool designed on the principle of a pair of pliers served very 
well for the purpose, Injections of the paste were made easily and swiftly, 
If the method is to be tried further, a tool based won the principle of a 
scarifier rather than an. ‘ainjector may serve to get more chemical into the 
cambium bf 


D, Dusting with Atleciae, 


This experiment was j Weerbdind: on “a dna Head late in fadost with 
a dusting machine purcha sed from the Chipman Chemt cal Company, Promi sfig 
results were found on the plot, which was dheeked on October 10, 1931, 
Much of the live stem was in a questionable state of survival, On the 
whole, dusting seemed to be whore effective than aetial spreyinz on‘k, inerme 
and Ez lacugtre, This seemed to be the direct regult of two conditions, 
These species appeared to be killed where" the dust had been spp lied’ heavily 
and some had spread over the fround, © “‘Liso, the leaves of the bushes 


remained green and apparently functioned for several days while the chemical 
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atuck to them, It appeared that about 60% of the bushes of these species 
would: be eet The method was effective on R. petiolere, 


The results of the work show thet 4.4 man days and 450 pounds 
of Atlacide were required per acre, This would bring the cost to about : 
$65.00 per acre, The method of application. cannot become practicable until | 
a suitable dusting machiné is devised, Considerable difficulty wes | 
experienced with.the machine used.which accounts somewhat for the high 
cost of the work, No uniformity could be maifitained in the amount of dust 
epplied bécausé the workings of the machine became clogged, With proper 
control over the spreading of the dust, much chemical could be saved, 

The difficulties experienced with the machine also had a direct effect on 
the time required to do the work, 


E, Use of Sodium Chlorate and Atlacide for Aerial and Soil Applications 
in Successive Treatments, 


The methods employed were: 


1, First treatment, 


a, First spraying, Using nozzle having orifice slightly larger 
than No, 111 Fine, 


(1) Spraying aerial portion of the Ribes to the point of 
dripping, 


(2) Spraying ground representing the root distribution of the 
Ribes to the point of puddling, 


2, Second treatment, 
a, Respraying, Using nozzle having orifice of ebout 1/8 inch, 


(1) Plot No, 1. The roots of all BR, lscustre and BR. inerme 
bushes were heavily drenched whether they appeared to be § 
alive or dead, The aerial portion of ay releafing or re-f 
sprouting Ribes was spreyed,, 


(2) Plot No. 2, Roots only of all B. lacustre and R inerme 
bushes were heavily drenched whether they spyeared to be 
alive or dead, The aerial portion of resprouting B 


petiolare was sprayed, 


(3) Plot No. 3, Roots and eeriel portion of resprouting Ribes 
only were sprayed heavily, 
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(4) Plot.No,.4, Roots only of resprouting HK, lacustre and 
inerme bushes were heavily drenched, Aerial portion of resprouting 
petiolare was sprayed, 





E. 
RB. 
%) Hond pulling, 
( v) Plot No,°5, ‘All resprouting Ribes were pulled by hand, 
(2)-Pjlot No, 6,~--All-B.-dacugtre and R, inerme, whether they 


appeared alive or dead were pulled by hand, Resprouting BR. petiolare was 
pulled by hand, 
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The costs of performing this work were high, Some of the fectors 
contributing te this’ ean be eliminated in‘s going operation on a le reer 
ecale; “In the’first place a trainéd crew ppl pp this type of work for 
a lénger period would become more efficient, Secondly, the power Pe ne nt 
developed for aerial spraying was not atepted to handling the lerger voluze 
of spray required for ground application, “The first tréatment. of an nSare 
ig*6stentially’a job for the proper use of power equipment, It scem 
likely*that better adanted equipment will perform the work more ecor re H 
Thirdly, a heavier application at the time of the first treatment has the 
possibility of eliminating © follow-up treatment or et least makine it a 
simple*opération, “On this latter point some information is avails ‘ble from 
another experiment, ‘With these considerations in mind, it is estimated on 
thie’ basis of “work performed in the*past that 2-1/2 man days would be requiredi 
toresver en aere with two treatments, and epplyine avproximately 200 pounds ff 
of chlorate during ‘the opération, This would make ‘the cost about $40, 00 
peracre which would repre sént- oa maximam-cost in view of the fact that the 
figures ‘are based on work performed on the heaviest concentrations ofRibes 
growing be ely severe working eondi ti ong, 





TABLE 10, 6 


BRP OTTVENESS oF CoLORATE: SP xs 1 AWRIAG AND “SOIL ABPLIGATIONS AS ENDI- 


‘CATED BY A oe CHECK ON PLOTS 











Definition of terns? Deed, ah dake oneb le, dive siven wumder Tabte No,> 2, 


2105 


































a4 gyew sito afsd gb leo rea to g¥geo adv 
gx tey @ SE Sot or hulls: ad mae efile of gulivdfataos 
eee Bontard # eomha gant add al ,elaoe 
site oront enoged Sieow bo freq ~agcel s 
sabe tom anv ert ya ae lattes tet bagoLleveb 
wohteotlogas bavens «02 Dexigner ystge ro 
amis Paget gy end: wot dot « vlleltiagees ot 
[itv dxatgiows badqebe teited dadt yloxtil 
_ cat te oottagtiows welvaail s ibs fat 
eeind ised grngliot » yt tdentatio to yitiidiar oq 
eae ant eaoa tatog tetdel etd. a0: wiobisioge elgmte 
ai Bei eee se ogest giv ,deemiteqze tedtons 
add ddaq sis at Sonere'hs 30 vrow to sigsd arid 
a: Hors watoontaotd | ovd #eiw etos ae tevoo of 
% da09 son ELerow = Bit 16 Martage add .gntieh oteteldo To 
i act Yo wely si geoo pyatteen a daseetqer biwow dotdw e192 Teg 
wetracng deeivaed edd ao eujodeaa for oo beead ors sory tt 
ane Ht Boog au iiow orevsa nohms wtiworg 








ae hae im hae? 
3 oi. a sen : 





nore aa a eng 


AG “OSHO_ Vaan TULLE A te Gar EAS 


ea main ar ce 


Wis Waiiga VE erague § sag 0sK 40 8 nes auny TIO eras 


pester ore tener aie Me aaa Resection WAN a ci RNID A EH \ an e ee oe ete, aa 
+ Set anes A | eee ; 
aiken roocntnem dS nit ine Bemvet Se om : ‘ 7 





to otal | 
dead ie 






4 ; Spee eee ge a b= 
ri vehey coving ex bh ,aleds onpiieeon bass geerad to noid int tol 


An ob servation made on October 10 indicated that many of the 
bughes whieh seemed to be in a questionable state. of survival on September 
15. were. gradvally.dying, The roots on bushes classified as dead were black 
and, decaying, while. those on bushes in e questionable condition were 
gradually. approaching that state,..Unless the bushes which will apparently 
survive, develop too vigorously, all the, Ribes on the spreyed plots should 
be press aaldy destroyed, making a cdenaemp operation simple, 


« Attention is called to plots 3 and 4 on which the spray ing wes 
done, cata in, the. season, . The amount. of live atem on questionable bushes 
is high for thethree Ribes species, Normally a kill of 95 per cent or 
more om Rh,’ petiolere can be expected, Using this as a possible guide for 
final results, the entire amount of questionable: bushes and possibly some 
of the bushes classified as live will be killed, Since the action of the 
chemical was not complete on H, petiolare at the time of the inspection, 
there is hope that further action will take place on R, lacustre and E, 
inerme, especially considering the fact that, the killing of these two 
species is dependent upon root ection, - . 


3, Anplication of chlorate solutions on other aress, These applica- 
tions were made on heavy, KR. inerme concentrations on the Worth Fork of East 
River on the Priegt Leke,Mmber Protective Association, Spray was applied 
to the aerial portion of. the Ribes. and to, the soil representing the root 
distribution of the bushes, napsack spraying equipment was Used, No checks} 
were made in 1931.to determine the effectiveness of the tréctitent s, t 


TABLE NO, 7? 





RESULTS OF SPRAYING R, INERME CONCENTRA TT ONS ON THE PRIEST LAKe TIMBER 
PROTECTIVE ASSOOTAT ION 





F, dae af: 010s in Solution for Soil Drenches 


‘ + These dirctadunindtia were made lete in August and the plots were checkedp 
on “Ontuber 9,°/ At this time all the plots showed the usual effects of the 
dropping of leaves and a general dead appearance, 


106 





obs SL aataveoe de. ae Wg 

res pie u £,.a0- ot, Lemeoe pares nee 
Ye adpe a oe aly. yitasheta, exow Gf 

aga 20, ag ond: elide ,aniysoeb, bre 

t  yeitads dat siionotoas YLenbats 
iis ,waenorogiv oot got (aveh evivase 

yee bean apanorta g? i aogenibehiiante ag 







cs afol G od: beltan at. nopinedda bE mis rats 
a) dasrons ad? «icegee edt af aogal, anto.b 
coll seioeqe eed it wordt. pet. 2O% digi ge 


‘A 


see fag tt saioagas ed 82 2Cs igiteg el BO. STO 
ignoldgern tea. darome ox ivee silt jetioves fealt 


‘Pest ee {iin ov: 2 ase beotifsesls. sedan: ert ko 
a2 Saaietien <L me efelomoa don eae fen imedo 
a Soke Ad iw notion yaddeot dadé eqod. et red 
tesld goat, ere guitehieaco qJisioeqss ,aaead 
mottos door goat jovbseyeb af aatoede 





























es EES Se ee 


vecite me gactinlon ¢ avetafio Bo gotiso tla’, | m3 

308 ae weak | i EVGA. 0 oheer ery aw ‘yaode. 
eriigedort +: sdmit colal gpols% act eo revit 
fiom od OF bag each odd to soktvog Iaiies arid oF 
ial Ayo yt qe Noargack etal id aft to goltudiate. £5 


aneyijoatte .¢ eat onc hurr ed 6 ot Lees int Ghat, eT ow 


——S-- >. 


Kale 





rennet 


* Ou Be wet a 








natal ld ont oectaney end nnn ord tm 


ae GK: Pause el ns ie 
mr an sne\ip nen ie aneaminmv iim icles AES 


ac apeed tearm Adon suns fy nen see seed tr tip te ere ype ame 


sis “ia gongs ee 











Leonlll eer 


* 
Tae aces nnindbee natiersmtlavn Retr open Ant 


genome? Lbog wet. ao btarl of el pels. all ‘to sal tt 


am thn AOR tN Ae AD WANN ann Be OL AMMA ARERR A RASAI  AAOI NES 


ro aeeni 





shan axow afaentaort og act 
i Ife amid eft tA fe xedoss0 nO 
Koa Leramay @ ie pevael ‘to a £ eper ot 








ic ...She treatments requiring 32 gallons end 16 gallons of water per 
square rod were showins the gréatest root and stem injury, The amount of 
chemical per square rod which seemed to be effective was 1 to 4 pounds in 
the 32-gallon treatments and.z2.to 4 pounds in the 1l6-gallon treatments, 

The treatment calling for one pound NaClO; in 32 gallons of water appeared 
mogt.effective at this time, In the smaller volumes, a treatment of 4 

gallons and 4 pounds of NaClOQ, to the square rod showed results comsrable jf 
to some of the heavier drenches, With this exception, the lighter drenches| 
were not as effective as the heavier, ‘There were ao plots on which 1/2 | 
pound of chemical was applied, regardiess of the volume of solution used, 
which were. ghowing any appreciable Ribes injury... These observations can 
only be taken as indications of what has taken place, The relative 
effectiveness of these treatments may change as further action takes place, ff 


TABLE NO, 8 





SOIL DRENCHES..., SHOWING AMOUNT OF NeCl0, USED IN BACH VOLUME OF WATER 


APPLIED PER SQUAKE ROD 


Weight of 





It must be borne in mind that these treatments constitute a 
100% coverage, of the plot, On areas.in Idaho which have the heaviest 
concentrations of Ribes, it would not be necessary to cover more. than 50% 
of the ground in order to, reach all. the roots of the Ribes, Seldom does 
a Ribes concentration constitute more than 35% or 40% of the ground cover, 


afey In this experiment, no chemical was applied to the aerial portion I 
of the bushes, Although, there will be a high percentage of H, lacustre i 


i] 


and RB. inerme killed, root treatments alone seem ineffective on B 
péetiolare, 


This experiment must be supplemented by one in which the aerial 
portions of the Ribes are sprayed at the same time the soil drench is 
applied, using the same solution for both purposes in order to kill 
BR. petiolare and to determine whether eny better kill on the other 
species is obtained, 
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G. Individual Bush Study Involving the Use of Different Volumes 


and Concentrations of Wac10 lied to Aerial and Root Portions 
of the Bushes, 





the purpose of this experiment is to determine the best utiliza. 
tion of chemical and in so far as possible to provide some basis uon which 
to describe how heavily a bush should be sprayed, 


‘On account of the variation in size of bishes, no statement can 
be made ag to what unit of volume should be applied to a bush, ‘There are 
two places of application in spraying, the aérial portion of the bush end 
the ground below it, “The aerial portion, can be spreyed until it @rips and 
the ground can be sprayed until puddles are formed or run off takes place, 
These are descriptions which can be understood and followed closely ya 
temporery laborer, “Also he would be able to follow fairly well < 
description such as twice or three times these amounts, 


In conjunction with thesé considerations, the experiment was 
varied to obtain a test on the best utilization of sodium chlorate in rela- 
tion to volume of water used and the portion or portions of the bush to 
which applied, 


6 


Wxplanation of variables: 


X s Volume of water required to cause leaves and stems to drip, 
X" = Amount of NaCl0g required in KX to make a 10% solution, 
Y = Volume of water required to cause leaves and atems to drip 


and to start to form puddles on the ground at the base of 
the bush, 


YX" = Amount of WeC10, required in Y to meke a 10% solution, 


.- 44 The. values of X end Y vary according to the size of the bushes, 
and were determined in, the case of. each bush by first spraying it with 
water and measuring the volume required, 


These symbols are used in couplets in the discussion, the first 
referring to volume of water, and the. second to the amount of NatlOz as 
designated for. the values of K and X!,-Y and Y's 
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TABLE NO, 9 


I NG TREATMENTS APPLIED. TO INDIVIDUAL RIBES 5 
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yi rie treatments were not given a trial during 1931, 


Fifty bushés of each species were treated: BR. petiolere, RB, 
lacustre and R, inerme, Five bushes were used for each treatment, 


Mx ~ ,151 gallons (averaze mumber of gallons to spray the 
aerial portion of bushes treated in this experiment), 


My = .323 gallons (average number of gallons to spray the | 
aerial portion of bushes end the ground below the bushes treated in this § 
experiment), { 


Y= 2.17% For 1 unit of volume required to spray the aerial 
portion of a bush to the point of dripping, 3,17 units were required to 
spray the aerial portion in this mannér and the ground below the bush 
to the point of puddling, 


The spraying of the individual bushes was done August 30 to 
September 1, A preliminary check was made on October 3, The following 
treatments were showing the best results at that time, 


1, On BR. petiolare X ~ X' gerisl application, This is an epplica- 
tion of 10% sodium chlorate solution to the aerial portion of the bush 


to the dripping point, Y + Y' serial and sround application combined, 


This is an epplication of 10% sodium chlorate solution to the aerial 
“portion of the bush to the dripping point and to the ground to the 
point of puddling, 
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2, On. E,, Jacugtre and BR, inerme, {+ ¥' aerial and grovnd applica 
tion coubined, This treatment was showing the best.results, .Other treat- 
ments showing good results, were ground applications with the following 
volumes. end concentrations: 


3X. 3K', 4X 4 4x', SY + ¥', and 4¥ + Y', 


It is hazardous to make any final comparisons on the basis of this inspec- 
tion, .. The action taking place on these bushes seems to be in line with 
ihe; results on the drenching plots, but the action had not been memene hens 


wath a 10% solution of WaC10, , a complete coverage of all the 
aerial portion of RB. petiolare to the point of dripping seems sufficient 
to kill, Care must be taken to cover all the stem, as well as the leaves, 
with*spray, Any additional ground application than that which results 
from spraying the aeriel portion of the bush and spraying the stem down to 
the crown or base seems to add very little to the effectiveness of the 
treatment, The dose of spray applied at the crown or base of the stem no 
doubt follows down the root to some extent, This action seems essential 
in order to assure a 100% kill, ‘The ineffectiveness of ground treatment 
alone on B. petiolare is also indicated in the salt and soil drenching 
experiments, 


Aerial spraying alone has no permanent effect on R, lacustre and 
RB. inerme, Ground applications cause considerable injury varying with the 
volume of water and the amount of chemical used, Changes in the volume 
of water when used with e fixed amount of chemical seemed to be the most 
important of the two factors, It seemed that the possibilities for a 
permanent kill on the bushes receiving ground treatment only were not as 
promising as those on bushes receiving both serial and sround treatments 
Apparently these species can be killed by ground treatment alone, but a 
smaller volume of spray and amount of NaClOz are required to accomplish 
this end when the spray is distributed over the stems and leaves of the 
bush as well as the ground, 


This study on individual bushes is leckingin one essential 
point, and that is the testing of the dilute spray solutions in serial and 
ground applications combined, These treatments will be tested during the 
coming season, 


A serious difficulty encountered in this individusl bush study 
comes in the application of the solution to the ground in order to cover 
the ground representing the root distribution of the bushes, In this 
experiment, the solution was applied to a relatively small piece of ground 
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just around the crown of the bush, There was no way of knowing whether 
all roots extending some distance from the bush were reached by the 
application.of the. solution, This particular point.is taken. care of in 
the drenching plots, 


Hy Soil Application of Chemicals in Dry Form 


.. These experiments are outlined for broadcast treatments with 
chemicals in dry crystalline form on areas heavy in Ribes concentration, 
They are established on the basis of a maximum figure of $200 per acre 
and a minimum of $50 per acre for material, transportation and labor, 
All the treatments are based on a camplete ground coverage, Ordinerily, 
under Idaho conditions, an application to 50% of the area would be 
sufficient to reach all the ground covered by the heaviest Ribes concentra= If 
tions, Ln: 


The following chemicals were used as shown in Table No, 103 


sodium chlorate, ammonium chloride, sodium hydroxide, zinc chloride and 
calcium chloride, 
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‘ @hese applications were made on September 6, 1931, Thirty-four 
diye after treatment, very Little effect from the chemicals was noticeable, | 
Some root and stem injury had resulted from treatments where sodium chlorate} 
had been applied in the amounts of 5 pounds and over per square rod, 
Permanent Kill may result on these plots, The zinc chloride and ammoniwn 
chloride treatments hed some effect. as signs of injury were showing up on 
both stems and roots, A permanent kill from these two chemicals looked 
extremely doubtful, unless further action takes place during the winter, 


Supplementing these experiments the following mixtures were 
applied In the amounts of less than one ton per acre, On account of the 
small amounts of chemical used, it was necessary to apply them in solution 
for @ broadcast treatment, 


TABLE NO, 11 





CHEMICALS AND AMOUNTS USED SOR ONE SQUARE ROD APPLICATIONS 
“SOLUTION, 16 GALLONS PER SQUARE Rop) 


Amount Acre 

So dium fluoride [3-7/8 Tbs 540 lbs 
fei Sect (EH Ino wa 
Sodinn fluoride |3=3/4 ibs, 11,080 lbs 
| Ammonium chloride] 3-3/8 lbs,| 540 lbs, | 


Thirty-four days after application, no effect, had taken place, The. leaves 
were still on the Ribes bushes, 













RECOMMENDATIONS FOR FUTURE CONTROL WORK 


A, Spraying R, petiolare, Results obtained through the use of a 5% 
- concentration of sodium chlorate in 1931, were apparently, not satisfactory 
on any of the Ribes eradication projects in Idaho, Areas sprayed with a 
5% solution required & second application in many cases. This added 
considerably to the cost of, eradication through labor required, and 
chemical used, Although the 5% solution apparently proved unsatisfactory 
in 1931, the results with a ge Sethi in. 1920 on the Musselshell district 
were more favorable, 


Preliminary iiapu chee of the experimental plots on the Orogrands 
showed thé 10% solution to be much more effective than the 5%. However,the 
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10% concentration as it has been applied has not given a complete kill, 
With the.information available; the 10% concentration appears. to be 
preferable to. the 5%,..-Thia assumption should be verified by an early 
spring inspection on.several areas of the final results obtained from the 
use of both. concentrations, 


Serial spraying appears to be.a practical and.effeective method i 
of killing R,‘ petiolare, This spraying should be done more thoroughly thanjf 
it has been done in.the past, . The opinion has. been widespread that } 
R. petiolare requires little spray to Kill it and this may have given rise 
to an unwarranted conservation of chemical, This attitude may elso have 
caused incomplete. spraying and the resulting ineffectiveness of the 
tréatment, This type of résult generally necessitates immediate reworking &f 
“of the areas, On the basis of these considerations and results indicated 
in other experiments the following method ig recommended for spraying 


BR. petiolares 


‘Led ‘thorouzh saturation with spray of all leaves and all stems 
wntil they drip, 





‘2, in application of spray vo the base of the bush where it enters 
the zround, \ 


B, Treatment of R. inerme and R. lacustre, On the basis of present 
information the following method for killing R. imerme and R, lacustre in 


place is recommended as the most effective: 


1, An appiiention of a 5% solution of sodium chlorate to all the 
leavés and stems of the Ribes to the point of dripping, 


2, A soil application of the same solution beyond the point of 
es on the ground representing the root distribution of the bushes, 


The first treatment is @gsentially a job for power equipment, 
sien ed follew=up treatment is probably a knapsack spraying job, 


an ofa heaviest Ribes concentrations should require about 400 
gallons of solution per acre using this method, If follow-up chemical 
treatment is necessary, it should be done during the current season if 
practicable, otherwise during the following season, Some variations in 
ithe method |will,probably ‘be required. under conditions where the ground is 
covered. with e mass of forest litter which prevents soaking the ground 
without use of an enormous amount.of solution, 
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7” The regoumendations set forth are subject to. change on the 
begis of an early. spring inspection of the experimental plots, However, 
osatisfectory regults seem to be secured with a maximum of 200 pounds 
of sodium chlorate per acre, and any change will probebly come in the 
volume of water to be,used,:. ea 4 ~~. . . 


Early apring sorayina using the above method is also recommended, 





1, Continuation of testing the seasonal effect on the toxicity of 
‘sedium chlorate sprays, Especially is there a lack of information on this 
point regarding very early seagon applications, 


o@ Continuation of .testing the effectiveness of various concentra» 
tions.of sodium chlorate sprays.to determine to what extent ineffectiveness 
is governed by, concentration of chemical used &s compared to incomplete 
application, Pn ee | i gor 16) | 


Or! i 3 Further experimentation in combination of aerial and soil 


application of sodium chlorate, solutions, 


4, Further experimentation in soil application of sodium chlorate 
solutions, 


5. Further experimentation in follow-up treatments, 


6, Further experimentation in application of dry chemicals to the 
soil, using those chemicals showing significant results in last season's 
work, 


% Further experimentation on individual bushes to determine the 
most satisfactory method of spraying, 


8, Further testing of ammonium thiocyanate as a Ribicide, This 
chemical has been rather extensively used by experimenters in other lines 
of work with promising results, Small scale tests of the chemical as a 
Ribicide were made in 1931 by the chemical investigative project of the 
Division of Blister Rust Control and full inve stigations are planned for 
1932, Should the spring investigations show thet 1931 applications were 
effective, sufficiently lerge scale epplications of ammonium thiocyanate 
should be made by the methods project in 1932 partially to further 
corroborate the findings following previous applications and partially to 
develop methods of applying this chemical, 
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9. Dusting as @ means of Ribes eradication, <Any satisfactory test 
of applying chemical in the form of .dust is dependent upon the development 
of a suitable dusting machine, 


10, Many of the tests described in this report were made late in the 
season, All the above experiments should be conducted during early season, 
midseason, and late season periods, 


11, Development of equipment, 


a, Change in power equipment to handle about 250 callons per 
hour, 


b, Detailed study on nozzles and the proper sized orifice to 
be used, The experiments woich were conducted in 1928 testinse the size 
of nozzle to be used were performed with e different type of equipment than 
that which ig now in-use on spraying operations, The graying was dom 
with the idea of conserving spray and consequently the bushes were sprayed 
lightly. Experience is showing that BR, petiolere requires a heavy 
covering of spray in order to kill it... These experiments need to be made 
with nozzles of No, 111 Fine orifice which are now in use and with others 
of. greduated sizes, 
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EXPERIMENTAL AND FIELD ROUIPHENT 
By 
John ¥, ‘Breakey 
~“Beent 








"SUPPLEMENT TO RWPORT ON CHEMICAL BRADICATION MBTHODS 
INTRODUCTION 


The deyelopment of new apparatus and the improvement and mein- 
tenance of present equipment’ for the chemi¢al eradication of Ribes is the 
function of equipment ‘study and experimentation, 


DEVELOPMENT OF NEW BQ UiP! AUNT 





injection Tools 


An instrument for the injection of chemicals into plant stems and 
crowns was designed which operates like an ordinary pair of pliers with one 
V-shaped jaw and: one’ jaw supporting’ & cutting edge, the blede being set to 
fit into the groove in the other jaw when they are " closed, A. chemical 
paste is supplied from a’small portable presstire tank’ throveh # 1/4" hose to 
& passage through one* handle of the tool and thence to thé eutting edce, 
Qutlets provided in this blade release the’ chemical peste within the plant 
stem when the incision is mde, A thumb lever on the handle of the tool 
through which the paste is forced sérves to operete a needle valve end to 
regulate the flow of paste, 


~fwo ofthese to61g were constructed for field use, Six to 
seven hundred individual An jeckions can be made in an 8ehour working day 
with each,” 


The Chipman 4 Chem ont Duster 


A porteble dusting ——w plvchased from the, Chipman’ Ghemical 
ni briae Comany was given a trial in applying Atlacide dust «to Ribes, 
This apparatug isa knepsécie outfit in which the’ dust is forced out by a 
bellows errangenmitt operated by. & hand lever, 


The machine was not cati sfactory when Atlacide was used, ‘The 
association of air and Atlecide with its hyrroscopic ezent causes the dust 
to become heavy end to stick to those’ parts of the mchine with which it 
comes in contact, After one or two hours of operation the working parts 
inside the hopper as well as the outlets become clogsed, 


Aluminum Pack Frames 


Aluminum tubing was used for the construction of special pack 
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frames and several of these frames were given @ trial in the field, 
Although they were an improvement over the wooden frames in that the 
eluminum. bows retained their shane, the sodium chlorate spray reacted 
with the aluminum to cause a complete breakdown in the structure of the 
metal, This type of pack frame cannot be used on operations where 
chlorate sprays are used unless the metal can be protected by a coating of 


‘paint, 
Hand Pumps 


The following chenges were made on pumps of the No, 3 Type A 
mode) (illustration in’1930 annus] report) to strengthen and make them more 
durable, 


Use of metals with greater tensile strength for plungers, 


a, Welded Monel tube, 

b, Welded nickel tube, 

¢ i4-gauge seamless hard brass tube, 
~~ d, legauge hard brass tube; 


“The ‘pumps equipped with the above types of plungers were used 
throughout the season, The nickel and the l6-gevge hard brass plunger were 
equally satisfactory, The lé-geuze hard brass plunger is recomuended for | 
future “use in the ‘construction of the pums since this metal can be purchased ff 
for less than nickel and does not require polishing in the course of 
“nenufect ure, 


“Hand Pump Pressure Woualizer 


In Cooperation with the Forest, Service, experimental work was 
underteken to perfect an apparatus for maintaining a. constent. pressure and 
“en uninterrupted flow of liquid at the nozzle of hand spray pumps, The 
“device consists of a separate chamber and a plunger with attachments 
“dncluding: a leather cup washer, Open soring, and supports, the entire 
assembly sliding freely within the chamber, ‘The action of the ring serves 
to maintain a constant flow at the nozzle orifice by varying the capacity of 
the chember in direct ratio to the pressure applied, The device is affixed 
between the spray pump and nozzle, 


sie ~ “With ‘the use of the equalizer, the variation in pressure at the 

“nozzle orifice averéges about 5 pounds with a maximum variation of sbout 

' 10 pounds, Without the equalizer, the pressure varies from zero pounds 
to 75 pounds, nob ) 
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Bri a ahs 


This particuler attachment is probably more useful when the hand 
pumps are used for fire fighting purposes than for the application of spray 
to bushes, 


Forest Service Standard Pump 


In cooperation with the Forest Service, a hand pump was developed 
for fire fighting purposes which provided better: control in directing the 
stream of water andy alee, dal ixened the stream to a greater height. 


The hand pomp as designed has a stationary plunger and is operated 
by oscillating the berrel on the plunger. . A 2-way internal valve, operating 
on both strokes, maintains a continual pressure at the nozzle, The 
capacity of the pump is 35 per cent greater than that of the pumps now in 
use end tests showed that this pump reised a stream of water 10 per cent 
higher than any, other model, The stationery. plunger also made it possible 
to hold the stream of water issuing from the pump on one spot for any length 
of time desired, These features in the pump make it more satisfactory for 
fire fighting equipment’ than the other models, Three pumps of this type 
were made for experimental tests, 


ULPMENT REPAIR AND MAINTENANCE 





_BIELD Es 





Field Maintenance 


Boxes of extra parts ere now supplied to all field operations 
enabling a man in the inaccessible areas to service his equipment without 
delay or confusion,;..A field repair. shop is maintained at a central point 
end all broken equipment is sent there for repair, 


Equipment Upkeep 


At the close of the field season in 1931 all couplings were 
repaired, motors were overhauled, pumps were rebuilt or repaired, nozzles 
were made ready for field service, and every precaution wes taken to avoid 
delays in the field next season, Pack boards were dismantled, the covers 
were washed, snd the frames painted. .Knapsack tanks were given an acid bath 
end then dried out for storage, 


Factory Cooperation 


Pack boards are now delivered in the field with all attachments 
added at the factory, and a rebuild job is net necessary after their reecsipt 
by the Division of Blister Rust Control, 


Hand pumps are now factory equipped for Ribes spraying and field 
breakdowns have been reduced to a minimum, 
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STATEMENT OF COSTS* 


Ixperimental 


1, Injection tools: 
Bs No. Des wsre Ga Hine Haus oe PA) ve 60 
b, No, Bao 66 és TERS wee 134, 43) 
» On AMTRDEDNs 6-40.53 20 b0 0m ad tne OR AD 
a, Valve CODE VO dae as cceie.nure 17,65 


&, READIES a 0.k'e occlu oe sicka bs a 29 $334, 80 
2, Aluminum pack frames (12),,.. 35,16 35,16 
3, Chipman chemical duster,..... 12,5 12, 50 


4, Hand pumps, No, 3 Type A: 
Bre PIUNCOYS, 04-05 enedsce ss 43,65 aaniaiaiane 43,65 
DORM Asialclalssstd sc coca cr vinleaed s eiee eee $426,11 


ower 3 i 
1, Coupling repairs,.,...e.ees05 18,00 18, 00 
2. Trigzer RO TBIO Ba 5 0's.6 oe vew ood 2 9,45 ; 9,45 


3, Motor and pump repair? 
Type Matv\via's w ate.G ie ole se uieere ¢ 68,97 
Roae FO: thei tacscs ese psca deen 
BOGS MO: TB, cicincinsccln ceeds thee 
Ross, M=OCFLIRIAGT, . os06-00 wn 12, 00 170, 90 
DOGMA cite Me awash weeds wawt od ake elace 198,35 


Salaries and Expenses 


POLAT Boi0 sine wide oie wicits oe edad creme s cmnHhy 699, 92 
BAD OM EA Bid ian soe v8 Ge a Cd dia sv oan ne on on we 182, 08 1,882, 00 
Grand EMR S dtirs Cicsdlerdls eG 0)0'6 we dcleeacads $2, 506, 46 


PLANS FOR FUTURE WORK 


1, Design and have made up a bulldozer blade for removine Ribes end 
brush from stream bottoms, 


2 Adapt a power sprayer for soil drenching experiments in Ribes 
suppression studies, 


"These costs are all included in the cost statement under Studies on 
Chemical Bradication Methods, 
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Construct a tool to asgist in the hand eradication of Hibes 
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Continue experiments with dusting apparatus, 


Extend cooperetion to the Forest Service on hand pump experiment: 


secure adequate 
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eld data on spray pump pressure equalizer, 
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RIBES BRADICATION ON NATIONAL FORESTS 
By -: 
Herman &. Swanson, Agent 
Neal DB. Nelson, Agent 
Frank 0, Walters, Agent 


INTRODUCTION ! 
Ribes eradication for the control of white pine blister rust on 
sational Forests was begun by the Forest Service during the 1920 field 
season. Appropriations were sufficient to permit a large-scale operation 
during 1931, which marked the beginning of a teneyear program outlined to 
give protection to the major portion of white pine stands on national 
forests of northern Idaho and western Montana. The ten-year program pro- 
vides for the eradication of Ribes from approximately 1,293,000 acres at 
an estimated cost of $3,377,000. 


“LOCATION AND DESCRIPTION OF AREA 


For administrative. reasons the 1931 program was concentrated on 
the Clearwater National Forest. It was believed that ‘the work could be 
more easily organized when confined to a single forest. ‘The purpose was to 
take up the work where it was left off during the previous season and to 
proceed northward through the white pine belt along the western side of the 
forest. The results of the work on the Clearwater National Forest are 
presented on the basis of eleven working units. A progress map shows the 
exact location of the control work on these units. 

In regard to a description of the areas, Tables No. 2, 3 and 4, 
in setting forth the results of the work, show to a certain extent the 
conditions encountered on the various units, chiefly as to the number of 
acres worked in each type, the number of Ribes pulled, and the amount of 
chemical applied. 


“Although the number of Ribes is the most important factor in- 
fluencing costs of eradication, brush conditions and slope add to the 
difficulty of working an area, and affect costs accordingly. In general, 
areas worked. during 1931 which had e considerable number of Ribes were 
heavily covered with other brush. This was especially the case on repro= 
duction areas. The great number of down logs on these areas also contributed 
to the difficulty of working. Although the country in general is very 
steep, there were only a few instances where this represented a serious 
problem. 


122 








eae we Uo Eeapitasie eats 


. ee 
fHees ,~woenewe 2 nk 
jossa ,ooatel fo Leet . 
iganda ,xuodia® .0 amect 


La oppauac TZ 


Pie 


to Lotineo ect tot moftianibere ead tf 

scivuat traeeist edd yd aeged aaw eteeto%® Lenctian 
gisyeq of tastoittvca sraw exotiatiootenA .fogger 
efigé © ‘to soiretged ed? bostiam doldw ,f00L aattob 
snéiy stide To seftitog tohan efz of nofiostorig svis 
rae eit oneineM sveteow baa ofebl ovedtiom th eteerot 
Vistanixoters wott esdit to mefiisofbare sdd aot gebiv 
OU. SIE .o¢ To tae0 Setemiteo sa 














 f80L adt aexoaast sriteiteininbs 1% 

oevelled saw tI .deerol Ssnolia! tetewiselO osft 
tot olante a et bsattnes nodw beritasato yilsae stoi 
tvesy sad eefach tie tel eaw oi ewsde aeow ont qe exed 
anole disd seig etidw edt dguozdd orawdtton bessotg 
lanotisk tsiswiaelt edi so stiew ent to stiveer ec? .teorot 
Cc eeetgerg A .eiinn yobigow peur to afesd edd so betnesotg 
setor seedt go asow Lotteon odd to sokdaoct tosxe 















on soldel ,esstin sdi to moifgitoaeb = oc braget al 
rieites 2 of work ,vow edd To ei foes: edt ditot sattiee mf 
og #& ~itetdo .s sli anokisy odd oo Betetnroonue aroitticnos 
fre ,o8iigg aediit to tedmua eft ,eqyt dose at bextow eetos 
> -betiqgg Ieolmesis 


¢ ef eadiS to vedmen eft davodtla 
Si5n09 dead .noltdeantiets to atace wuitoaertt 
2 jostie bas .#ete me gotsicoe to ylvoitird 
tadawa sidavebiencs s bed dofde [SCL aefaub betsow acots 
t ylfstesces sow eid! wdeord vedio adiw borsvoon vyiivesdl 
eeeit a0 nae <5 to tadmve Jast, of? .asets noftiaub 
; j aagrohila .eisizow to ydtiwotttib edd of 
Boat esorsdent wet 2 ee aiow eradd .qoadeR 
mol doug 





*- 
OS She 


A 





























< WAN \\ 
QAO RS F 


ari ae 
a SY 


CLEARWATER 
NATIONAL FOREST 
IDATIO 


BOLSE MEREDIAN 


 anea protecteo ---- OATA BY HF GEIL 
(ZZ wen Prorecreo ---- 1930 DATA BY HF GEIL 
IN WY AREA PROTECTED ---- 193) DATA BY ND NELSON 


REEZZ area COMPLETELY WORKED —- 1931 DATA BY NO NELSON 








ANNUAL REPORT 1931 
HE SWANSON 


frwac 
HO 
Chard 











. With the exception of the area on both sides of the North Fork 
of the Clearwater River below.Governor Creek on which the streams had 
very few. Ribes of any species, Kk. petiolare was plentiful in stream type 
over the entire territory included in the 192 sl program, 


R. inerme, which represents a special problem when occurring in 
heavy . concentrations because it cannot be killed by ordinary methods, was 
found in large numbers on Orogrande and Weitas creeks. Experimental work 
conducted in 1931 by. the Division of Blister Rust Control was performed 
on a large portion of this area on the Orogrande. 


Burned-over areas reproducing to white pine on Upper Lolo, Upper 
Musselshell, and Weitas units contained large numbers of 8. viscosissimmm 
scattered through heavy brush. The costs of Ribes eradication on this type 
of area are high, — : 


ORGANIZATION AND PERSONNEL 


A forest officer of the Clearwater National Forest was in charge 
of the project.. His responsibility and duties were chiefly those pertain- 
ing to organization and maintenance of camps. A preject leader from the 
Division of Blister Rust Control, whose responsibility and duties pertained 
chiefly to technical supervision 6f the work in the field, worked in 
cooperation with the forest officer in charge. These men were assisted by 
five unit supervisors who directed the work of two to. five camps, Each of 
the twenty camps had a man in charge. ‘The five unit supervisors and the 
twenty camp bosses were employed by the Division of Blister Rust Control. 
The number of men.in a camp varied from twenty to thirty, with the exception 
of a camp.of.five men which was. engaged in respraying the surviving, Ribes 
in the stream, type on the 1920 control area. 


With approximately 450 men connected with the Ribes eradication 
operations, this project represented a large activity on the Clearwater 
National Forest. It was necessary to coordinate eradication activities with 
the.. existing forest..organization.... Excellent cooperation in this regard 
was received from the forest officers and their assistants, 


In general, the average age of the men employed.on.the work was 
greater. than in former. seasons. This.was partly due to the fact that many 
men 30 to, 40 years. of age.were scattered through the camps and partly to 
the policy followed. in not aceepting younger men for employment unless 
sey were, aavee testis giatsdieta: 
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Phe results of this policy were generally satisfactory. For the 
“most part the older men were natives of the region, either of the farmer 
class or former employees in forest work. In some cases older men, who 
had previous experience supervising the work of men in the woods, proved 
more satisfactory than younger men experienced in Ribes eradication but 
with no experience in handling large crews. The older men also proved 
very satisfactory as straw bosses and laborers. In normal years the 
supply of this type of labor is relatively limited. 


POLICY DETERMINING ARBAS TO BE TREATED 


The policy regarding the type of areas on which Ribes should be 
eradicated involves several general considerations. 


In reproduction stands of white pine the guestion of fire hazard 
“4s important, Single burns, chiefly those of 1919 origin and some of 
1910 origin, are still a high fire hazard. Expenditures for blister rust 
control on such areas were deemed inadvisable. This is in line with the 
policy of the Forest Service in not planting single burns. 


The number of white pine seedlings in reproduction stands is 
another important consideration. For the present only those areas having 
200 white pine seedlings or more per acre were included in the control 
area, 


& broad interpretation was given to the factors of fire hazard 
and amount of white pine reproduction present in determining whether an 
area should be treated, in order to gain protection it is essential to 
keep the control areas in large solid blocks. Therefore small burns, which 
would have been excluded if they had constituted a large block in theme 
selves, were worked when they were essentially a@ part of or surrounded 
by areas which were treated. 


Another general limitation was made in regard to elevation. 
Altitudinal limits of 4,500 to 5,000 feet were observed in both reproduc- 
tion and timbered areas unless excellent white pine conditions above these 
elevations warranted going further. 


Since certain points in the policy were not fixed until the 
‘$eason was well advanced, work had already been started on some areas 
which otherwise would have been excluded. This was the case on the Weitas 
area which represents a high fire hazard. There were heavy concentrations 
of R. inerme on Weitas Creek which were not entirely destroyed in 1931. 
There are also heavy concentrations of R. viscosissimum on the slopes which 
were not worked, The situation is rendered more serious by the presence of 
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blister rust on Hemlock Creek. The extent and intensity of this infec- 
tion were not fully determined in 1931. To complete the protection of this 
area will require about the equivalent of the emount of work olreeny 
performed there. 


“fhe following general method of Ribes eradication was followed on 
the areas which were to be given protection. 


All stream type within the area was covered. “" petiolare was 
eradicated to a distance of 1/2 mile or more beyond the boundaries of the 
control area, the distance depending upon the conditions of the area and 


the number of R. petiolare present, 


On upland areas only the heavy concentrations of Ribes were 
eradicated. This for the most part involved the working of reproduction 
areas, 


With respect to the type of Ribes eradication provided for under 
this policy, 1¢ must be recognized that only a degree of partial protection 
is given to the areas. As a delay measure against blister rust, the work 
represents the first step in a control program. In order to give the area 
adequate protection it will be necessary in the near future to start 
follow-up or reeradication operations. Unworked blocks within the control 
area have up to 100 Ribes per acre. In some cases the ridges above 4,500 
feet and 5,000 feet elevation have heavy Ribes concentrations, In case 
of a sudden spread and intensification of the rust in some localities, it 
may be necessary to modify the policy followed in 1931 and start a more 
thorough and intensive campaign of Ribes eradication on those areas. 


The general Ribes eradication plan followed in regard to stream 
type and upland areas served to reduce substantially the Ribes live stem 
over the entire territory and to complete all high cost work. This leaves 
the entire territory in a satisfactory condition for reeradication 
operations in that all areas can be covered at a nominal cost per acre. 
Since no initial job of Ribes eradication is expected to give complete and 
permanent protection, this follow-up work must be done at periods of a 
few years until the Ribes live stem on the area is reduced to a satis- 
factory minimm. It was with this plan in view that only the heavy Ribes 
concentrations on the uplands were worked and that all other areas having 
Ribes would be covered at the time when reeradication was started, 
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STATEMENT OF EXPENDITURES FOR BLISTER RUST CONTROL ON | NATIONAL FORESTS, 





1931» 
Forest Serviee ness. eee ay Be Ove OPES. Or Rereeie Pt Mie $136,940, 41 
Division of Blister Rust Contréee ec __ 15,508, 87 
Total Weenies ee de ces eens Ep ee Tee ee .... $152,449, 28 
_operation.on Clearwater National Forest: 
Forest Service: | MET , 
Total expenditures... 06. oe. vee BYE a) re $156,940, 41 
Less: 
Non-depreciated equipment... ... 48,161, 72 
Chemical sent to'Haugem, ~~ Hy 
Montana...... SIT BVOEBAT. 202 ss fg 3 143, 52 ___ 85305, 24 
Total Forest Servies schatged ou. ai. ids) whdiiasl. oo ge cece eee ee .... $128,635.17 
Division of Blister 3 
Total expound tureens Cg MES nee ee ae aoe e eee «++ 915,503, 37 a 
Less: | 


Cost of geestaaiontion gurvey for 
1922 operations; 


St. Joe National Forest Sate» a\eha $881.14 
Clearwater National Yorest..... 5 500,13 _ 2,381,27 
Total Division of: Blister Rust Control charges.......°0V.00... .. $13,127, 60 
Total cost of 1931 blister rust control operations on Nh 
Clearwater National Forest...:.... .....0..c.24000- Bb BFE 6. ws $141,762.77 LU if 
* 
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TABLE NO, 1 


STATEMENT OF COST oF “BLISTER RUST CONTROL OPERATION ON CLEARWATER NATIONAL 
FOREST, 1931 


Cost 
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sass OF COMPOSITE COST PER EFFECTIVE MAN DAY 


Metal cost of operation:..+..+.0+0:: io, mer, te tse eae e’ Wiad. $141,762, 77 
Less chemical charees? 

Equipment and ice, ae die eats uid ant tan 5 oad (Se §035.:6] 

Chemicals. . Be BIS. Baie ‘nba, Bete. aril ol ae DD. wore 985%, 92 
Cost lass che mical chines Sly. 0. Hee. Cenk. bo. 70. pers gard. af. bi $131,904. 85 
Number of effective man days.............- 18,556 
Cost per effective man day.......)..$131,904. 85/18,556........ $7.11 
Cost of chemical equipment and repairs.... 2,085. 61 
Number of effective spraying man days..... 3,528 
Additional cost per spraying man day...... $2,085. 61/3,528... §. 59 
Cost per spraying man day $7.11 plus $.59...:....... be, Reaion’ #7. 70 
Stat tement of chemical costs 
Cost of GhemtcHh.. 4. Uibas. eredicasion. by. epraying. maihods. 5 a7, 772. 31 
Number <of'\gallons applied. ............6... 78,075 


Cost per gallon......... ee tiaa.e heave ee POE Ogee oa en aed p.0995 
METHODS AND EQUIPMENT 


Standard methods and equipment were used throughout the operation. 
Yor the most part the @man crew was used for hand pulling work, The 
regular knapsack spraying equipment was used for the chemical work. 


The following schedule for the treatment of 2. petiolare with 
chemical was followed as closely as conditions and supply of chemical 
permitted: 


1. Early season spraying up to July 15: sodium chlorate 0.5 per gallon 
of water. 


Re Midsesaon. spraying July 15 bo August 15: Atlacide 1.07 per gallon 
of water. 


omen GB Late season roam after abegeat 15: sodium chlorate 1.0 per 
es of water. 


In the Caatuank of KR. inmerme on Orogrande Creek application of 
spray was made to the aerial portion of the Ribes and the ground beneath, 
For this purpose power spraying equipment was loaned by the Division of 
Blister Rust Control to the Forest Service crews for about 20 days. 
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beperianatel tests nov that this ee of treating R. inerme may be 
effective. For complete kill, a respray May be necessary = the: 
following season, 


Methods of Ribes ‘ éxuabbation jw ovide for a system of checking or 
reworking all areas both in stream type and on upland slopes where Ribes 
concentrations were heavy, by the camp boss and his assistant, to insure 
efficient work. Approximately 60 per cent to 70 per cent of the entire 
area was reworked for this purpose. 


RESULTS OF RIBES ERADICATION OPERATIONS 





. Whe résults of Ribes eradication Spevktions | are preainuad in the 
following tables: 


pam Table No. 2, Rives sraaleattoa by hand pulling methods on the 
Clearwater National Forest, 1931. 


Table No. 3, Ribes eradication by spraying methods on the 
Clearwater National Forest, 1931. 


Table No.4, Ribes, eradication clean-up work. in stream type on 
1920 control area on the Clearwater National gee 191. 


- Pable No. 5, Rides areal caylee summary on the Clearwater National 
Forest, 1931. 


Sable No. é, Analysis of Ribes eradication by hand palling 
methods on the Clearwater Weational Forest, 1931. 


“Gable No. 7, Snalysis of Ribes eradication by spraying methods 
on the rieerset er National Forest, 1921, 


ST considering ‘the cost per acre on the areas actually worked, it 
must be borne in mind that the general plan of Ribes eradication called for 
the treatment of only the upland areas having heavy Ribes concentrations. 
Obviously the per acre costs on these areas are much greater than for 

work which would include areas having light as well as the heavy Ribes 
concentrations. When reeradication operations are started, the unworked 
areas, which had few Ribes, will be covered at a nominal cost, along with 
the reworking of the other areas. 
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TABLE NO, 3 


RIBES ERADICATION BY SPRAYING METHODS OWT 
193) 


Gallons Ge) Ea ae ” Per Acre e Basis. = 
Aga Man om Gallons | 
Method |Acres| Deg 5 pl Cost lof Spray! Cost_ 


Bu CLUEARWATE UR NATIONAL FOREST, 


er NN RNR 











Hl pea sat slot $411,701 18 2 | $6, 751 
4 "1,778, 87 7-262, 16.6. 6, 82! 
rn : 144) tS ae, 307 22» ZB pate — 7, 28| 










$0 58, ? eee 3,703. 66 18.1 9,21) 
12, 350, 88} 3 - 37,0 | 15,79) 
p| 1,576, 60] 4. 71 20 Q | 56 
pmengees ot ate zee | . 
Ne a lett asl —6,908[ 3.149. 2711.9) a? _18, 86 
All Units 2,181] 3,228| 75,812) 401,18| }. 48). 34.7 | $14, 86! 
TABLE NO, 4 


RIBES ERADICATION CLEAN-UP WORK IW. STREAM TYPE.ON THE 1930 C CONTROL AREA 
ON THE CLEARWATER WATIONAL FOREST 1 


Be Pe Acre -B eee 
; Man Gallons! | Man 
Method jAcres esis 





Sota tal Cast Dayal Ogle Cost_| 

* pe 491 
Aes aoe 5 | 2.47 
ae ee oe cee eens |. 2.9 | 2,54! 
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ZABLE NO, 6 


sBALTSIS OF RIBES ERADICATION BY HAND PULLING METHODS ON THE CLMARWATER 
WATIONAL FOREST, 1931 


: é ; Ribes Pulled Per Acre [ | 
Ribes Per | Acres : R. ion Days| 
~ irre — Are Chase forked! 2, lac.|R,. vig. |R._p inerme| Total |Per Acre 








an 41 | 56 11. 37! = Al 
26-50 bot. | Ob 962 37.72] ss 54 
61-100 _ } Babes sees Pha BO ee 80, 70 63 | 
101-200 | 121,2| «12,5 | 5 5,10] 4,40! 143.20 75 | 
201-400 H.<202.9 510, GE ake Dele tea 288,15| _1.07_| 
Stream [401-800 |1,679,5| 487,2| 18.7 | .13.10| 35,50} 554,50) 1,52 
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TABLE NO,” 7 


mpPp 


ANALYSIS OF RIBES URADICATION BY SPRAYING METHODS OW TH! CLEARWATER 


NATIONAL FOREST, 1931 


Eradication 
Class 
kp ed Acres hi ora Man Days 


sre | Worked] F 

re [Bana allies he 

206,01 3.58 | 182 
hl ec 





DISCUSSION OF R&suLzS 


»\, Qn account of the interruption in the work occasioned by a serious 
fire situation and the underestimates as to the amount of work involved due 
to insufficient knowledge of. conditions on some areas, many camp areas were 
left uatinishind. 


The aie of ert A done by. the camp boss or his men on base 4 areas 
on which the Ribes were. removed served to make the job very efficient. Data 
show that in most. cases not more than 50 feet of Ribes live stem were left 
per acre. On account of the resprouting which takes place on sprayed areas 
and on missed. ¢rowns and roots on other areas this check cannot be. taken as 
the final measure of efficiency for the area. 


‘USE OF BLISTER RUST CREWS ON FIRES 


Blister rust. camps were distributed over a wide area and their 
proximity to several bad fire regions made them a valuable auxiliary to the 
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regular fire control force. Each camp was equipped with two smoke- 
chaser packs and two capable men in the eradication crew were desicnated 


to act as smoke chasers in case of call. 


Ribes eradication work and fire fighting represent two entirely 
different activities with separate funds allotted to carry on each of then, 
T> the extent that blister rust crews take over fire duties, costs of 
Ribes eradication are affected. Interruptions occasioned by fires 
interfere with the most satisfactory and economical progress of the work. 
Even though the actual time that blister rust crews are away from their 
work is charged to fire, there are certain losses which are not equalized. 
The reduction in efficiency on the part of the men and the disrunting 
influence on the work resulting from fire duty are important considerations. 
Overhead and equipment charges are fixed and each effective man day spent on 
Ribes eradication reduces the proportion of these charges against the , 
Control area. This is also the case in regard to costs of training the 
men. Since the period of active work is limited it is essential that as 
many man days as possible be spent productively. 


It is recognized that fire emergency requires the immediate use 
of all available men. It is therefore both necessary and desirable that 
blister rust crews serve as a part of the fire control foree. To 
meet this situation a suitable policy regarding the cooperation between the 
fire organization and blister rust control units on each national forest 
should be promulgated by the proper forest officer, 


This policy should consider the following: 


1. The fire duty that is to be assumed by blister rust crews should 
be prescribed and the ways and means for carrying out this duty to its full - 
requirements should be properly provided for. 


2, The duties as prescribed should be so definite as to leave no 
question in the minds of either the fire chief or the blister rust control 
chief regarding suthority over the men at all times. Since the blister 
rust crews are responsible to their chief during the sreater part of the 
season, no other person on the forest should at any time exercise authority 
over these men except through hin, 


3. Ways and means should be provided for eliminatins the necessity of 
holding men in camp awaiting possible call to fire. The records show that 
all men in certain blister rust camps have been ordered to remain in camp 
for periods up to several days for possible call to fire. This practice 
is wasteful of time and demoralizing to the men. The necessity of this 
sort of thing is questionable, since experience has shown that men can be 
called from the field and sent to a fire before the arrival of tools and 
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equipment. It is possible for the camp boss to submit a statement at 
suitable intervals to the fire control organization indicating the number 
of hours required to call in and prepare varying numbers of his men for 
fire duty. It is not too mch to expect the fire. control unit to file 
this information at headquarters. This would give the proper forest 
officer a ready reference for judging when to call men for blister 

rust duty in light of the time required to arrange for transportation 
facilities and to supply necessary tools and equipment for these men. 


In case of bad fire conditions one or more runners should be paid 
on fire.time and held at the camp to call in the men as needed. If 
necessary a camp boss may occasionally locate his erews where they can 
be quickly reached either by assigning them to work om areas near camp or 
assigning all crews to the same block unit. 


4, In so far as possible blister rust crews should be used for 
fighting fire only in the case of emergency. They should be released 
when the emergency is passed or when they can be replaced by other men. 


5: It is advisable that a conference be held between officials of 
the Forest Service and the Division of Blister Rust Control to consider and 
adopt a definite policy in regard to these matters. Generalities are 
possibly of less value than certain specific details which are required to 
definitely fix the essential points necessary ta the orderly and effective 
operation of a plan on the ground, 


CONCLUSION 


With respect to the Ribes eradication policy being followed, it 
seems advisable to consider plans for reeradication on all areas. This 
operation would include the working of those areas having scattered 
Ribes which were not worked under the plan followed in 1931. This work 
should be started after the initial job on the forest is completed on a 
small scale sufficient to rework the control area within a period of a 
few years. By proper planning and distribution of crews on this type of 
work, these men can be made a valuable auxiliary to the fire control 
forces on the forest. 


As discussed in the body of the report, a definite understanding 
should be had as to the relation of blister rust crews to fire control. 
Through close cooperation between forest officers and men in charge of the 
camps, it is believed that the crews can be made a valuable auxiliary to 
the fire control forces without serious interruption in the work.: 
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“In diciked to the selection of personnel, it seems advisable to 
fellow the policy of employing older men and in so far as possible men who 
live in the immediate locality, These characteristics, however, mst be 
considered in the light of other nage 06 ec as woods experience and 
physical fitness. 


tn preparation for the 1932 blister rust control operations on 


the Clearwater National Forest, a preeradication survey was made of the 
major portion of the white pine stands on the forest. 
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4. 914, Dense masses of fibrous “water roots" of R. petiolére. The function of taese roots is not definitely known but they seem to nave 
the fecvlty of keeping the plent alive after the live stem above water has been repeatedly killed by successive sprayingewth sodium 
chlorste or Atlacide. This condition is general with R. petiolare bushes growing in water and presents a difficult problem. 
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4. 935 crewman using a knepsseck spreyer to spray R. petiolere with a 10 per cert solution of 
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Silver Creek cn the Clearwater Timber Protective Association. Dense méture woite pine is y5 per cent pure along this stream. 
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GOOPERATIVE LOCAL CONTROL 
“OLRARWATER TIMBER PROTECTIVE AS SOCTADLON 
, By” 
B. A. Anderson, 
a chace chi Porester 


IMeRODUCTION 


During the 1931 season blister rust control operations were 
continued on association lands along the same general lines es during 1929 
and 19%. These operations consisted of the eradication of Kibes from the 
stream tyne within white pine areas. During 1931 a total of $60,000, an 
increase of $20,000 over 1920, was available’ for local control of. white 
pine blister rust on the Clearwater Timber Protective Association. 


AOGATION 4 #eD DESCRIPEION OF AREA 
TABLE HO, i 


WAS PER~ 














Rhodes Creek T, ZON., R. 52B.: 7.37 N., R, 6B. 
rofine Ores ____{? B6-N,. BR. 5 ® 

anghs " - 27.N.. BR. 6 E, 

aa  ! aN Ay Re oases grRe 
Dis Jefe s > T, 37 and 28N., RR. 68, 

artz Creek T, S27 N., R SE, 
‘Little Beaver Creek |T, 37N., 2. 52 
Trail creck * 27 8. oR, Se: 
Silver Creek T,.2O N.,. RR. 4 and 5 &E. | 
Hast Fork Beaver CreekiT. 39 N., R. 6 HE. 


Heavy patches of Ribes inerme occurred only on Rhodes and Orofino 
creeks, With the exception of the Hast Fork of Beaver Creek, dense masses 
of R. petiolare occurred on every drainage. 


METHODS AND EQUIPMENT 





Camps were so located that they could be reached by truck at the 
start of the field season and were moved into the back country when the 
first areas were finished. 
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One and me-half-ton and one-half ton Chevrolet trucks were used 
to transport equipment, food and chemical. In addition to the trucks a 
9-mule pack string was used after July 22. 


A spray of either sodium chlorate or Atlacide was applied to 
R. petiolare bushes by the knapsack spraying method. Bushes of all other 
Ribes species were hand pulled. 


The following is the spraying schedule adhered to as closely as 
‘possible: 


Until July 15 - # NaCl0z to a gallon of spray. 
July 15 to August 15 - 1# Atlacide to a gallon of spray. 
After August 15 - .9# NaClOz or 1.4 Atlacide to a gallon of 
spray. 
Animal glue used for a spreader. 
No spraying after August 31, 


About 160 men divided into 20—man camps were employed for an 
average of three.months. A part-time flunky was used in each camp, Three 
men constituted a hand-pulling crew and 4 men a knapsack spraying unit. 


All staple foodstuffs were purchased on bid from the Clearwater 
Timber Company who also furnished. warehouse space at Headuuarters, Idaho. 


WORK PERFORMED AND RESULTS 


Table No. 2 is a summary by Ribes classes of eradication data 
by hand pulling methods. 
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TABLE NO, 2 
SUMMARY OF DATA FOR RIBES ERADICATION PURFORMED BY HAND PULLING METHODS 





Man 
Days 


ee Man Per | 
Da Acre 


“ : iner g 

ade | 20s bal glk aa. sear cee] val |e. 08] 2a 

ered PE Se 88S Sof A ADT 8B ot AT 
Taedl7laase cel an dahi-ail 2.46) 1.76108 7.17 59 

2o=doo 1,292, 04l).aa0.seh Peg 2512.081 6.211 bs! Los! 200.48 











[401-800 | 890,29] 673,87] 533, 28/4, 70| 7, 38| 12.04! im 32 
Suchen 20 is 849, yal 96. Bsl 02! 21{ 1.95) 
eoieesnd| gl de calLeee ot call dels geen 


Totals or | or 





4,702, 57| 7 80 tcl pAdaleter oll 3 al 6, 64 91.18 64. 


*Ribes class designated by Lumb elrgiioste acre. 
TABLE NO, 3 








SUMMARY OF CHEMICAL ERADICATION 


DATA 














Gallons Gallons! Gallons 


ards Per 








Gallons | eat 
pas Zara Aare Paraa Pa A 
seal 252, 60] 1,910 | 
[11-20 | _173,40| 210, 70) mol wees te | 
| -21=40_ _| 457,251 363,051 10,705 | : 
[41m80 | 620,01] 294, 25/17, 798 28,3 | 60,5 | 
}81-160 | 711,49! 179, 801 22,045 gist | 3,0 } Jam 7 | 
(8,105 [6.31 | 33,4 | = 


161-320 | 242,50|. 38. 451 8.105 6 
LS, 


60 | 13,95 | 20,8 | 429,0 | 
2,486, 61] "1,618, 25] 67,245 54 41,6 | 


*This total acreage is included in the acreage on which the Ribes 
were hand pulled. 
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| Several of the camps were unable to finish all the stream type 
acreage of the drainages they were working. The following is an estimate 
of the number of man days necessary to complete stream type eradication on 
those drainages, the acreage of which is included in the total area reported 
as partially protected: 


1. Beaver (T. 37 N., R.. 5 EB.) and Trail creeks ~ spraying co man days. 


2, Upper Breakfast Creek - hand pulling.......-.0s.sereee ' 
PO Ls nis cine w pen ene oe ba te owed Ble the sth wees Fee th ee a a man days. 





Silver Creek has not. been completed. There remains enough stream 
type to be eradicated of Ribes to keep an 18-man camp busy for about 8 weeks, 
The area represented by this block has not been included in the area 
reported as partially protected, 


_ Reerafication operations were carried out on the South Fork of 
Reed's Creek above Calhoun Creek, the North Fork of Reed's Creek above the 
forks of Reed's Creek, and on Alder Creek above Parallel Creek. Initial 
eradication was done in 1929 on these streams. % 


fable No. 5 18 a summary of the work done by the two crews on 
reeradication work. 


TABLE NO 5 
SUMMARY Oi REELRADICATION OPERATIONS 














ong. 
ae. mt te km etek 
Reet s C eel 1,917) 3,019 O86] $1,278. 64 
Reed's Creek} 251,0/1,574/| 8 722 1,835.03 
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PRI 


PREERADICATION SURVEY 


At the end of the eradication season a preeradication survey was 
made on the drainages listed in the following table: 


TABLE NO. 7 


PREERADi CATION STREAM TYPE SURVEY 





Amount of 
Chemical 
Needed on 
Basis of 1.4# 
Time Needed to Work apes cide to 


Benton Creek 


Butte Creek 





fUcner Sromals-Greak 12 i0emen camps 2 moal 7.5" 
y > k 20=me camo 3/4 mo. 
ey Srakee ___, 20eman comp 1s mos. 
Winter Cree 1O-ma amp. 1s mos 0.4 
raiahtieses ae _..110=-man camp 1% mos. | 2.5 0" | 
bevcy \Welhinovtetiag| | | 


Tote, 69,65" 





~The following is a statement of areas on which Ribes have been 
eradicated from stream type which were burned over by 1931 fires and the 
number of man days spent in controlling them by blister rust men:. 


‘Acreage burned on 1920 eradicated area... 285 acres, 24 aon days: 


Aereage.burned.on 1931 eradicated area... 325.5 " _ 94 
Total man days on fire control 
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STATEMENT AND ANALYSIS OF Costs 
TABLE NO, 8 
STATEMENT QF COST OF OPERATION 


p33, 437, 65 





863 a 
rand Tota) 556,571 able miae | 
Composite cost per effective main day on hand pulling... 6,596. 
Composite cost pereffective man day om spraying....... » $6,621. 
Cowti peri galdonz of mpriag 2). eau... eee tees eee oe $0,0781. 


Total cost of subsistence $13,435.02. 
Total number of meals served 39,703. 
Average cost per meal $0. 3384, 


DISCUSSION AND ANALYSIS 
Ais wider strip of territory was worked along streams during the 


1931 season than in former years. Fourteen and oneehalf per cent of the area 
reported as partially protected was completely eradicated of Ribes. At the 
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present rate of progress it will take from one and one-half to two 
field seasons to complete the eradication of Ribes from the stream type in 
white pine areas on the Clearwater Timber Protective Association. 





Heretofore chemi¢al concentrations of .°% of sodium chlorate or 
1,47 Atlacide per gallon of spray have been used. During the 1931 season 
.54¢ of sodium chlorate or 1# of Atlacide per gallon of spray was used up 
until August 15. It was noticed that a considerable amount of resprout- 
ing took place when these lesser concentrations of chemical were used, 
making it questionable as to whether a satisfactory kill will result, 


Reeradication work consisted principally of respraying bushes of 
. Petiolare which were not killed by the chemical applied in 1929. No. 
Econ was made to recheck all of the stream type for other Ribes species 
which may have been missed when initial eradication work was done. 


RECOMMENDATIONS 


1. It would perhaps be advisable to use stronger chemical solutions 
than .5# of sodium chlorate or 1# of Atlacide per gallon of spray. 


2, During the 1932 season data regarding Ribes on the slopes of various 
drainages should be taken so that a complete control program can be made 
for the Clearwater Timber Protective Association. Part of this information 
is now available in reconnaissance data but supplementary work needs to be 
done in several townships. 


& It is recommended that a more mature type of labor be used on Ribes 
eradication projects than has been used heretofore. 


4, It would aid materially in increasing the efficiency of the work 
done by each Ribes eradication unit if a checker were assigned to check the 
eradication work done by each camp within a week or two after the work had 
been completed, The work of such a man would tend to standardize the quelity 
of eradication work done by all camps. 
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COOPERATIVE LOCAL CONTROL 
POTLATCH TIMBER PROTECTIVE ASSOCIATION 
By 

W, G. Guernsey 
Junior Forester 


INTRODUCTION 


The local control program of eradicating Ribes from the stream 
type,.of the, Potlatch Timber Protective Association was continued during the 
1931 season, In addition several upland areas were completely worked, Due 
to the concentration of blister rust on white pine in two ereas, it was . 
-necessery..to pull all Hibes on these two upland infection centers, ‘he 
first area is located at the junction of Three Bear and Long Meedow creeks 
and the second area is situated at the junction of Deep ani Elk creeks, 
“This marks the first departure from stream type eradication, on the 
Association, 


Blister rust has been found on white pine on prectically ell 
caveats and areas west. of .Elk Creek, This fact will be of importance in 
the future plans for work on lands of the Association, 


PURPOSE 


The main purpose of local control is to prevent white pine being 
infected by blister rust, This is to be brought about by the eradication 
of all wild Ribes, which serve as a host for blister rust, from the stream 
type and upland areag 


LOCATION AND DESCRIPTION OF AREA 


The eradication of Hibes in stream type was carried on end com 
pleted the work in working units 12, 13, 17, 18, 19, Also a portion of 
' working units 22 and 23 was finished, 


A part of the upland in working unit 4 was covered, This 
area is located at the junction af Three Bear and Lone Meadow creeks, A 
second upland area covered is located at the junction of Deep and Elk 
creeks in working unit 7, 


| Practically all areas worked east of R, 2 E,, Boise Meridian, are 
well covered with a mature stand of white pine, white fir, cedar, and 
larch, Ribes srow in sbundence along the streams and ridge tops in this 
general area, these species being Ribes lacustre and B, yiscosissimum, 





151 





















SOMTMOO Ta0od SVitamEIOOD 
BOs PATO oe A ZA OVIT or Toe STOR S moe: a pos aeeS 
ye VORB 
Teemrard ae 
18a e108 dbo 





LOREEN 


see the 8, TO lgtgot + Lonimoo Lso0f esi? 

slowed Ovivosdor? reduit dodeLtot. add 0 eqyd 
* anots Sas ives fetarée aoliibbe gf. gorsos [Eel 
q oticw so tent tedaild to sottertsencoo edt, od 
ovtal fesfos owt seeds ao asdf Ife Llvgq ot yisee enon 
Bets Saad caret to gefdeaut, adt ts Betsool ef sets detit 
aig YIM fers went to moidsant edt de Seteydie ef sets baoose odd bas 
eid xo nO itaoi bars eco nagetda sett patios ie detit odd asian a hit 
erotdatooges.: 


Ene 43. oe be, 


od seoe't gagik $e 


Me 


ic 
ya 


ao? 
bass 


ifs vilset@oszg no saig a8 so Esnet seed gad tome tedelld :., 
nk aomatdraqmE te od Lfiv font ei? inex Lia to teow gaotea fas atagive.- 
geetiaiooned. odd. te shoal ve seat See ears wrussist eld » 











BRE Ooo y pak Pe We : ‘ . : AF 


a 


vagony of ef Jostros, Isuel Io sxocuyg atem ant ; 
6 cae Ras hae rovd ed. of ef ato? taux retedid yd cbstoe tas « 
“gta dld sot doo @ es ovirsa dofdw ,eedii bliw fle ‘Xo 
—weesets Duele bis aqyt 


due WO BOLESIRQEOG GH 





Wd kore HOE och aew 





ives «0 belvass aaw eayt agette af aadin so nei tiapthaive ont 
to softaog a ofA .@f ,8f ,Sf of ,Sf etiow anitvow af strow on hetely 
oore fot? saw E8 bee SS etinw anisrow 

ntel  ,.berevoo eew & day sebstrew nit boalow add to drag A 
‘A  suipeva woksell oacel bes t20ef setd? Wd aoltonmt, ed? ta shee el ae%s 
G hee gee io metvontt ent ¢s Sadscel ef be ihe aers baeloy baoose 
W dine antssow. of aexloeto 








iathirsd se tof , 46 S.A to cess Beato cow assts Iie yiflaoitosta 
‘eo ~pabes ,it obicw (safe adbiy to Baste ouvrdan s dtiw berevoo ilow 
ain? of ecot sah!¢ bre emeetda ect seole sonahavds ai wor, eedid ,ossl 





i. fos auseuosh pagina gaied eefosge seed ,asts Isteao3 


rel 


The region weet.of Range 2 Hast, Boise Meridian, has a forest 
cover mainly of younger age classes made up of white pine, white fir and 
cedar, The older age classés are found in the southern and eastern parts 


of this region, The Ribes species consist of R, lecustre, B&B -petiolere, 


A. inerme and R, wiscosissimum, —_ 
METHODS. “BO | 





Four twenty-man cams under the supervision of a project sumervisor iM 
were employed on the Potlatch Timber Protective Association during the past iM 
season, Ribes hand-pulling crews consisted of three men each, The spray 
crews were made up of one foremen and four crewmen, ‘The methods employed by 
both crews ere expjained in detail in the 1929 annual report, 


Standardized camp equipment, a Chevrolet truck and other general 
equipment were used as in previous yeers,. 


The chemical materials consisted of several mixtures, Sodium 
chlorate ,5 pounds per gellon of water was used by sprey crews until July 15, 
From July 15 to August 15 Atlacide wes furnished in the proportion of one 
pound per gallon of»waters “After Aucust 15 1,4 pounds of sodium chlorate 
was used, If.it was necessary to use Atlecide after August 15, 1.4 pounds 
per gallon of water were ugedy, | 


Blk River, Idaho, served es 2 center for food, chemical and eauipe 
ment to be distributed to the various cemps. by truck and a tenemule pack 
string, he , dog: | 





The following table ghows the results of work performed: 
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TABLE NO, 2 


SUMMARY BY BLOCKS OF RIBES ERADICATION BY SPRAY- 
ING METHODS IN STREAM TYPE 


_ | Working : 
Unit i gatons| Total Je iites 
s} _ Cost — Devs pre Cost 








RIBES 
RUBRADICATION BY HAND PULLING METHODS 


Number Ribes Pulled 
Sf ly St Fat 
es] Day vis,j|iner, | Ribes| Cost | Days 
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US REKRADICATION BY SPRAYING METHODS TI 
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STREAM TYPE | 


rking er Acre Basis | 
omit Gallons Total ra 
et%ha at Acres TAY | VO OF 
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TABLE NO, 5 - 
ANALYSIS OF RISES ERADICATION BY HAND PULLING METSODS 





*Reeradication of Ribes carried on in the stream type of this erea, 
TABLE NO, 6 
- RIBES ERADICATION DATA BY WORKING UNITS 








Work- | Stream 
— aye 










Number gata 
Ribes Per 
Pulled | ueea. Total Acre 


7. | 49,9] 763.5 Taal sac 70,4 = a 
fis | B24. Fl 9.070,0 — 115 est 
17. =| ~=833,5] 4,850.0 ses al —ase.sor| 1 4 
[is | 16,3) 
[19 | 574.0 rie*080.0 1 5.419, | 53 

ee ee ee ee 
a] | 2,485,0| | 224.9 | 1,656, 77| val, eel 


= Fre Se Remeenfpm ee 
jor Ave, |3,349,4/ 01 33,960,090 {1 5,620, 6] 1,029, 882/4,306|$25,725,00/$ , 71 


Note; Unit 10 — Reeradication, 113 men days spent on 189,5 acres pulling 31,539 
Ribes, 2,674 gallons spray used on 246 acres during 128,5 man days, 
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* Stream type worked in 1929, 
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STATEMENT AND ANALYSIS OF COSTS 





Statement of Meal Costs: 


otal cost of WON ML BUCHER, ., vac coo ccccces ots ss00ss0000$6,650,37 
Number of meals To | Re an a errr Perr re ree | Pee 
Average cost per meal GOTVOR,.. crevvcerccsncenvevee gunn 


Statement of the composite cost per effective man day: 


Total cost of Operation... +. .ssceseresseeeevers sess ss +¥27,660, 11 
Minus cost chemical equipment and 


VOpalHiG eevee eTe cece es veep ews ory $282, 57 
Minus cost chemical, ...00. 68.60. 03000 854597 


Divided by 3,862,1 man days actually hand 
pulling: or spraying Ribes scost Of, .csescoeveesccns SOs 91 per day 
Cost per man day on spraying tncluding repsirs 
end chemical equipment - $6, 91 x Fins $78. codecs sc eec$?. 69 per day Hh 
| Cost per gallon of spray equals “288 SOP Se eos ee veces eens Pade per gallon @ 
6,980 ‘| 


"The excess cost was due to practically all Atlecide being used 


in the chemical spray. .Atlacide costs more per unit than 
sodium chlorate, , 
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x TABLE NO, 7 
STATEMENT OF COST OF OPERATION 


ete nm 


Co st | 


tem of Expenditure Fer tem tote. 
Land Wages Le y field men “Ta 454, 711$18.214 71) 






t 





Transportati f ste quip : 6,650, 3 
General 5,61 
Equipment 1,249, 68 


Miscellaneous i , guy sors 
Longe | Cost 639, 00 








z ong Transportation 2 175, 20 854,97 
: . $27,660 
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DIS CUSEI OW AND b SIs 


It is not feesible to eradicate R inerme by spraying with sodium 
chlorate solutions, No satisfectory kill of BR inerme live stem has heen 
Obtained by this method, There sre numerous areas of this species on 

the Association thet have been gitiees serie and bear = ee. state- 

. oa ih 





ci The camp bosses chrelead on a Ribes eek of eit areas ai by 
; Sictinii on crews, They tabulated the information in a spethally made - 

- ehecking book for camp bosses, Any worked area having numerous Ribes left a 
Was immediately reworked by eradication crews, or the camp boss, This | il 
eo are increased the Senet prey of the work to a marked degree, Bie | 


i ee Ge DOTELOn or" the strean type covered in 1930 was reworked this 

; year, k: ‘surprising amount of &, petiolare was found growing in the water 

_ plong Johnson and Camerom creeks where spray had been applied, On areas i) | 
that were fairly dry and spray had been applied to the RB, petiolare only, A 
a good live stem kill wag the result, This would point to the necessity of | 
using 6 higher concentration of spray or some other method where a large 
portion of bushes are under water, 


RECOMMENDATIONS 


| 1, It is recommended that complete eradication of Ribes in the 
: given type and uplands be started this next field season, This proposed 

-- Change from eradicating Ribes in stream type only is due to white pine being 
fey gees es co blister reek over a large part of the ‘Potlatch Association tand s, 


Ieee Saye getinite Ribes eradication working plan is necessary in - 
ender to Peaperty protect white pine from blister rust, It is proposed to 
: male such a. plan for the Potlatch Timber areieest ye Association, eat se 


sites . 8 It ig. suggested that the eethada project yalet the pekestiian q 
7 of one man carry on a more intensive study of eradication methods, “There are ff 
~ Numerous obstacles to our “field work in stream type and Uplands on this . 
association that require more intensive thought, Among these are: eg 

fhe necessity of eradicating Ribes in a certain area leaving only a limited a 
amount of live stem per ecre for one eradication, These limits in Ribeg live # 
ptem left per acre should be outlined for the first, second or third operation 
and year to carry on work according to a plan for control, G >) Our inability @ 
to 6 a ata eradicate Ribes inerme, Ny 
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W. Sov. &n ideal eituation for the development of blister rust. 


: Forty to sixty year old waite pine on the sloves. Very reavy R. petiolare 
and some &. inerme in wide stream type. Ribes sprayed in 1331; 


locsted on the veper St. Maries Kiver four utiles east of Clarkie, Idano, 





Typicel brushy stream bottom woere Ribes ere abundant, junct 
weite pine o 
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COOP! ERATIVE ——s = ON THE UPPER ST, MARIES RIVER DRAINAGE 
Wa @ Goee 
Junior forester 


INTRODUCTION 


The eradication of wild Ribes was carried on in a portion of the 
St. Maries River drainage during the past year... This. was the first year 
practical control measures have been undertaken ‘in that general area, the 
ping 9a work cénsiahing solely of experimental plots. 


“The-Milwaukee Land ia abate Rutledge Timber Comsany, and the 
State of Idaho cooperated with the Division of Blister-Rust Control in the 
Ribes cradication work. These agencies furnished financial assistance on 
the same basis that cooperative work has been carried on in the past. 
This marks the first year. that the Milwaukee Land Company has cooperated 
in the eradication of Ribes and is a tribute to the policy of this 
Division, 


PURPOSE 


The main purpose of local control is to prevent white pine from 
being infected by blister rust. This is to be brought about by the 
eradication of all Ribes.which serve as a host for blister rust, from 
the stream type and upland areas. 


LOCATION AND DESCRIPTION 
OF AREA 


The eradication of Ribes was carried on in the upper St. Maries 
River drainage in sections 8, 9, 10, 11, 14, 15, 16, 17, 23, 24, 26 and 
27, township 42 north, range 2 east, Boise Meridian. Also, protection 
work was performed in township 42 north, range 3 east, Boise Meridian, in 
sections 12, 13, 24 and 25, 


These areas have an excellent stand of white pine and white fir 
well distributed in the drainage protected. The timber age class averages 
well under 80 years of age. Topography, soil conditions, accessibility, 
and moisture are excellent for the growing of white pine as a timber crop. 


METHODS, EQUIPMENT, AND MATERIALS 





A supervisor, two camp bosses and two 22man camps were employed 
on the St. Maries River drainage. The personnel of each camp was split up 
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into Sman Ribes pulling crews and S-man spraying crews. The method of 
application by type of crew is explained.in detail in the 1929 annual report. 


Atlaeide and sodium chlorate were used in the same concentration 
of spraying solution as explained in the report on the Potlatch Ribes 
eradication unit. 


One 7=mmle pack string was used to move camp ecutoment and 
chemical the last part of the season. Pack strings and trucks were used 
jointly by the St. Maries River drainage and Potlatch Timber Protective 
Association jobs, and the coordination of transportation resulted in a very 
low cost to each, 


WORK PERFORMED AND RESULTS 


The following table shows the results of work performed: 
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TABIE NO, 3 


ANALYSIS OF RIBES ERADICATION BY HAND PULLING MxTHODS 


—_ es Pulled Per mene 


Type as srked |Per Acre a olare| inerme fol 





224.0 = ae) 288, 6 | 
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Oven ole 190 sities = 4 41,8 a 50 ae k 61 4 


Retail Pee Days} Gals. tiled 
re|Worked|Per Acre| Per Ac 





43-80 00,9 1.92 a 
50 1 ae 97,9 
161-320 ve 5. 76 193.3 
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TABLE NO; 5 
RIBES BRADICATION,DATA BY WORKING UNITS 


Acreage 1, | 
Gals. B40 Cost 


Work- |Partial-|Com | .. Number |G: 
ing | Stream ly Pro= |pletely| Man |Ribes | Spray |Per 
a Type [Upland | tected: a Days |Puiled |Used Total Acre 
assis 


1 11,204; 61 5.225.4) oo = ee eae 409 ,873| 20,647817,722, 4862, 7 











STATEMENT AWD ANALYSIS oF CasTs 


TABLE NO, 6 





STATEME, WY OF COST oF OPERATION 





Gos 
em_of.: Lxpenditu : Pex em Potal 

Salaries and [Supervisors . : $2,520, 00 
vazes Temporary Soren men. | 8,548. 53) $11,068, 53 

Wages cooks snd flunktes i3 7O$, 
Cost of food 1,911, 42 
Subsistence Traensvortation of food 535, 62 

noval rental on subsistence equipment 26, 70 


Transoortation on subsistence equin- 

ment _ 37, BD 3,516. 46 
: LAnnnal rental 466. 03! 
General Transportation = __149, 24! 


Equipme Reual ra 122,611 736.9 
Annual = 


oct Earn —— 
Eauipment Pepe rs 80, 29 03,91 
| 53, 30! 








Miscellaneous 3, O7 
| 105, 24! , 
80, 88 193,181 
Chemical 516, 78 






| Charge 





__ 586.69} 2,103, 47] 
_ i 917,72 s 


Grand Total 





Statement of meal costs: Total cost of sudsistence..... . $3,316. 46 
peo Number meals served............ 10, 633 
Average cost per meal served...... $. dl 
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Statement of the composite cost per effective man day: 





Total Gest of opeFAVien: 63. cb ee ek ee dae ok $17,722, 48 
Minus cost chemical equipment and we 

PODRETS «os cs kn 04 sie nice REEL. 9303.91 
Minus cost chemical and trans- 

porkation:s:; .+2. ota. a. goeeres 125108, 47 2 2,407, 38 


$155:31 5010 
Divided» by 2584.7 man days actually 
hand pulling or spraying Ribes *» $5.92 cost»per man day. 
Cost per man day on spraying, includ- 
ing repairs end ehemical equipment. $5.92 plus .278$6.19 
Cost: per gallon spray equal  * $2,103.47 = 10¢ per zallon. 
Pircens “Gallons spray 20, 647 lee 


SOR “Ww Abas 


DISCUSSION AND AWALYSIS 


The larger part of the time was expended in working the stream 
type along the upper St. Maries River drainage. ‘There exists a rank 
growth of brush, Ribes and smaller vegetative growth in this type. This 
retarded the speed of the working to some extent and also increased the 
difficulty of properly spraying R. petiolare and R. inerme. There is no 
doubt that more work will be necessary on the eradication of Ribes to 
completely protect the area covered this past year. This is due to our 
inability to effectively kill R, inerme by hand pulling or spraying methods 
during the past year. 


The uplands are well covered with a youne stand of white pine. 
The Ribes were concentrated in the openings of reproduction and seattered 
along the ridges, which, by centralizing the work of the crew, facilitated 
eradication, 


Any areas not covered by intensive crew work were stripped by 
the camp boss or supervisor. This method of running strips at ten-chain 
intervals in heavy reproduction to check for Ribes areas not covered by 
crews, proved very satisfactory. The camp boss and project supervisor 
also spent considerable time examining openings in the stands for Ribes 
concentrations, and pulling the Ribes if they were too few for crew work, 
If numerous Ribes were located, crews were sent to pull them. This 
insured proper protection and was a sure method of locating and examining 
an area for Ribes. 


RECOMMENDATIONS 


4 definite Ribes eradication working plan for a region is necessary 
in order to properly protect white pine from damage by blister rust. It is 








15 gam evidoetie teq dacs edleogquos edd to dnamedetG 


Ob GST SLR, ae eed tee, tte sade Lato® 
bas cnontg Lampe isokmeda gaco smuatk 

Spot ot er ce oe Se er hayes 7 
. are ts bee fgaobeado ta0d gece 

ShAOLssvsmsntienseee tool ed LOT 

. ehlartoe: ved siete Tsay hebtvid 

Qe © sedis sciyetes to gatileg bacd 

>» SMELL wgatyetge. mo vab sam Toq #eo0 
amie SO .ag dasmaiupe feolmedo Bes eviacet ayer 
coc QOL = Te SOL SG. taupe yatre wolleg seq e080 


aera — FSO , 05 wigs anolian 


ifs 
ca] 


aoa 


*O 


aie 





rtnrad Leh 39 Fe 
j 3 ve 


eA Oia a Gis eeunR iG 

taiow of Debaooxs aaw ames ant to dteq tostel ect 
. ates erat? cegarienh revisit eatre .48 teaqe. old gels. aogt 
atilt eee gidd af hehe eritaseaey Rie a e fen sodkl ,degid to déwotg - 
aié Bossovenl ogi: bis dagize ome ow edd te fooge silt babradet 
gee Bt sted? . omnenk a hes arslot ee cstge elregexg to yineitits 

oy eedhi to gets jaoibaxs 3 - ee gragesven ed Iikw aliow etom fact tduob 
usc of ebb gi afst ated bezevoo: Bae ole toetotgy ‘el stalquos 





is 





t 









ae a Sa 
gborldam ueivswga to nettle ea sere tek & Ties -efavisoette ad yvsettidant 
pee . ——— 6S eet tae auahs faagq odd see Erte 


-tdw Yo baade Se80% & ge tw bees o [lew ens ahaslae eft 

fais gotisubotge’s to eadiaeqe edd ah hetatineonon o1ew goalh ent 

Beded tins awers edd. to axow edd nrietlarsaes yd olde «eegbit odd ‘aco le 
cay dl - se fag? oft Libamehbmere 


= 
oe 
@ 
€t, 
Reb 
s 3 
uF 
BS 


XE begat at. eran arom we're eviassdat yd hexwwevos. oe asote nA 
2 es te a nd!  .cealviegue, 10 geod <aIag ext 
"3 EH tot 5 od aot toute 8% yrecd sf alavtetal 
THK LT TOS, ve. “Poet fot sania Oc CID “eal . swiotostaisges yweov seve te , BWSTD 
goa £5 207. gorage eff mi ax sc iseqo gelmimece enty aldacs nobbesoo. seaqe oes 
ino worg tat wet cay exe ; yes St eadif adit srk T fer. bane , ano liautse sued 
abet .modd Ifa of tue OT9W Bust. ophotacot etew aediil BNO TOME +I 
ssinimene, forsee agktepol to bos itou eure 8 Cee brie aolse goa 2 “Leco Te. bexnest 
7 oe | : Bedi x0% so%e He 












OREACHE MOOSE 


gone af sofget « tox gale sutoimow sofiseibete aod te ed iatteb Tey Tae 
$f .teyx redeitd » 7 agemed moet emtg ed ide tootoutg 2 ati aa stebio af 








ee ee 
i i 


proposed to make such a plan for all areas in the upper St. Maries 
River drainage. 


PRELIMINARY RIBES ERADICATION 
SURVEY 


It is necessary to obtain general information on Ribes species, 
their concentration and location before any feasible Ribes eradication 
program can be planned. This information was obtained on the upper St. 
Maries River drainage areas surrounding the eradication work of 1931. 


A careful survey was made of 70 sections located in townships 
42 and 43 north, ranges 1 and 2 east, Boise Meridian. This area will 
provide four 20-man eradication camps a full season's work. ‘The detailed 
information acquired was placed on a map and will’ be kept in the map 
files for reference. 
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BRATIVE LOCAL CONTROL, PRINST LAKE TIMBER 
PROTECTIVE ASSOCIATION 
Homer J, Hartman 
Junior Forester 
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oy 00% ooImtensive ‘scouting during the summers of 1929 and 1930 failed to 
reveal the presence of white pine blister rust within the Priest Lake 
Timber Protective Association, However, extensive scouting on the Kaniksu 
National Forest in the same vicinity revealed, as early as 1928, several 
Ribes infection centers, The scarcity of whi'te pine blister rust in the 
‘Priest: Lleke region is due primerily to the nearly complete absence of 
‘Bibes'petiolere throughout the area; However, BR, inerme, 8: leeustre, and 
Bt cost. um oecur in such concentrations over large areae that once 
:white pine blister rust becomes established it will: very rapidly play 
havoc with the present valuable white pine stands, 


oma 4 » The first. step: toward local control on the: Priest Leke Timber 

Protective Association was made in 1928 by the sssociation in cooperation 

oWith the Division of Blister Rust Control, At that time the Hibes eradi_ 
cation organization consisted of one twenty-five man unit which concentrated 
its efforts on the Big, Creek working unit, There! were 8,457 déres of 

‘stream and upland» type’ completely worked st 2 cost of $1, 08 per°aere, or 

-& total cost of $9,103,044 This work involved: the removal of 577,945 

Ribes bushe gyre me Au coy 4 i Med Ot BA nn : 


Caray . The, controlyprogram was:resumed in 1931, The work was performed 
eunder: the supervision of the Division of ‘Blister Rust Control and: in 
cooperation with the State. of Idahes» The-North Fork of: East River working 
¢umit was selected by the Idsho State Forester in accordance with | 
recommendations of the Division of Blister Rust Control as the most ‘i 
advantageous area for establighing the new local control program, | 


PURPOSE OF WORK 
The purpose of the work was the local contrel of white pim blis 
ter rust by hand eradication of Ribes from the area se lected, 


LOCATION AND DESCRIPTION OF ARMA 


The North Fork of Hast River workine unit includes all of the 
North Fork of East River and Waters Creek drainages west to the east side 
Priest River-Coolin road and lies within townships 58 and 59 north end 
ranges 3 and 4 west, Boise meridian, ‘The topography is generally rough 
with elevations ranging from 2,600 to 6,700 feet, 
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The area is an excellent white pine site no part of which has 
been logged, The upper portion of the west side of the Worth Fork 
drainage hes been heavily burned leaving a part of the area in brush 
lands, However, the major part of the working unit is mature white pine 
type while the lower portion is heavily covered by immature white pine, 


‘BR. Lagugtre and 2. viscosissimum are generally distributed over 


the eres, KR imerme is found in dense concentrations in the stream type 
along the lower part of the main Worth Fork of Fest River. R, petiolere 
does not occur in sufficient Quantity to be of any inportance, 


Lp agiene “METHODS AND EQUIPMENT 

. _ The personnel consisted of two twenty-men units including cooks 
and part time flunkies, Due to the small quantity of R. petiolsre and the 
limited amount of R, inerme on the ares the work wes done entirely by 
hend pulling methods, The men were divided into the stenderd 3-man crews, 
end the individual crews conducted their work in the usual manner, 





~~ Both stream and upland types were worked, Areas free of Ribes 
and those having less than fifty feet of live stem per acre were scouted out 
by the cemp boss and were blocked out from the ares to be covered by the 
crews, . 


cantall A pack string, which was rented on part time basis from the 
Forest Service, was used for transporting supplies to the upper camp, 
Charges for the use of this stock, which amounted to about one day and a 
half a week, were mde against the project only for the time the pock 
string was actually being used, A telephone was installed at the lower 
camp by the Forest Service for emergency fire use, Each camp was 
quipped with two standard smokechaser fire suppression packs, During 
the) field season approximately 305 man days were spent fighting forest 
fires, 


WORK PERRORMED AND. RESULTS 





x: The following tableg show a summary of the work accomolished 
on the Priest Lake Timber Protective Association in 19313 
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* STATEMENT OF MEAL COSTS 


fotal cost, of pub si stenCe.,...cseccerehd, 458, 79 
Number, of meals SCrvedsoesscacsacrncenti,OoL 
Averege, co st. per meal OATVOGs. sé cae ce $4318 


The gub si stence charge ageinst the methods employees was included 
in. order to obtain the true meal cost, 


STATEMENT OF THE COMPOSITE COST PER EVZECTIVE NAN_DAY 





“Motel cost of OpeTetlowes ose ve ver ener G13, 060,36 
Total number of foreman and crewmen 

; “ De Rabies haa X +n 0s be 892.1 

_, Cost per effective man PRA ensgrenets 90 
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TABLE NO, 5 






Fer ig Area 







gaaaic ood pee jm ae 577,945 6.6 
FCS UER IER SITE | 1,892,121 ee ee 


pr a So A RR tee 


(Tot, |$25,000] 19, 525, 5) 19 a > $466.2 oS 15,3 


“pIscussrox AND ANALYSIS 








Stream type represented 9 per cent of the total ecreaze worked, 
required 38 per cent of the total man dsys and contained 33 per cent of 
the total number of Ribes ‘removed, In making estimates for future Ribes 
éradication on the Priest lake Timber Protective Association it is safe 
to sssume that two-thirds of the work occurs in the upland type, 


RECOMMENDATIONS FOR FUTURE WORK 





Every possible effort should be made to increase the operations 
80 as to complete the initial Ribes eradication over the area at the 
earliest date possible, 


where both stream and upland types are being worked on areas 
heavily populated with Ribes it is suggested that twenty-five to thirty 
Man units be used, The mobility of camp equipment is of little consequence, 
&s Camps engaged in such work seldom move even once during the season, By 
establishing such units the comparative cost of overhead would te reduced, 
More concentreted and efficient supervision could be i ie by the project 
sechena y or sunervisor, — 


fhe field personnel of the Division of Blister Rust Control forms 
an important first end second-line emersency defense in forest fire 
suppression, and even a small part in fire detection, Camps are often 
located in very inaccésgible ereas of hich fire hazard, It is suszested 
that the Division of Blister Rust Control work out, with its cooperetors, 
a complete preparedness plan for fire suppression, Not less than ean 
eight-man fire fighting outfit should be made avatleble to cach CAND» 
Telephones should be instelled whenever possible, 
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» Following the close, 6 of the. 1 1. Ribes eradication field seagon 
a preeradication survey was made on Sold aier, Cougar, Hunt, Indien, Bear 
and Two Mouth dreinages of the Priest;lake Timber Protective Association 
in order to obtain the necessary information for planning the field 
organization, end.estimating the cost. of, conducting Hibes eradication on any 
or all of., the se drainazes,. The ge drainages. lie within townships 60, 61 
vi Ete Ma ani renges.3 and 4 west, Boise principe] pork Mem, 


2 i “ge. the 73, 740 acres exemined. epproximately 24,880.ecres: supported 
nearly ‘pure, stands af meture white pine.occurring, im large centrelized 
blocks with, definite. type lines, 4 large percentage.,of the white pine 
stands were so dense that the Ribes had been shaded out, leaving a Ribes- 
free condition requiring little. or no work, Immature western white pine 


covered 8,320 acres, most of this being found in the Soldier and Hunt Creek 


drainages, ,Stands of. other. gpecies, recent burns, end barren lands:found 
mostly in. the heads of, the,,dreinages ond along, the ridge tops constituted 
40,540. acres ofthe. total..aree: coveredy \ Scattered, stands of white bark 
pine are found on the higher wet: 


EB lacustre is the dominate species found on the area, and it 
ogcurs. ante be mediun to light concentrations in stream and: uplend type & 
= Scdsissinium is found in light concentrations in upland timber types 
and in medium,concentrations in ournsy BR. inerme exists in, dense messes 
in, the.lower two miles of:stream type on Soldier Creék and in’ mediua 
coasentration-in the lower mile of stream tyne on Bear Creek, making a 
totel of forty-two acres, RB, triste is found in medium concentrations of 
small extentiiny the alpine type in the heade of drainages, B&B, eantalere 
dees not exist on the erea anevey 8 





twouman ; 
tional The. ia dtadenest in. the jvecvani dation ‘survey form one of 
the, ae ot blister rust control areas in the ‘Talend Empire, from the stend- 
peint,.of cast.of\ protection and Ribes seetics presents ‘There fe an | 
ebuadance of.well .centralized, easily ‘accessible white pine ‘on the “ares, ~ 
while the Ribes populetion is extremely low, Due “to existing Mbes 
cen Hama the, bof A area yews be worked ead inet bare methods,’ : 
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SCOUTING FOR BLISTER RUST IN THE INLAND BMPIRE 
1931 
By 
B i, Joy 
Junior Forester 


LNTRODUCT ION 





In 1929 scouting in the Inland Empire revealed the fact that 
blister rust on Ribes or on pines was scattered over practically the 
entire white pine region, . The disease was found to occur in greatest 
» abundance in the southern part of this region coincidental with the 
occurrence of large quantities of Ribes petiolare, Scouting done in 
1930 \and.1931 hag shown that the disease ig still more prevalent within 
this area than in the northern part of the white pine region, 


PURPOSE 


The purpose of scouting is to determine the extent and intensity 
of the disease. In conjunction with scouting, data are taken from which 
a stream type Ribes distribution map will be made, 


NORTHERN IDAHO 


4, Location of Work 


During 1931 scouting was performed on the Selway, Clearwater, 
St. Joe and Coeur d'Alene national forests, and on the Clearwater, Potlatch, §f 
Coeur d'Alene, and Priest Lake timber protective associationa, 


B, Organization 


A twoeman crew worked intensively that portion of the St, Joe 
National Forest north of the St, Joe River as far east as Bird Creek and 
south of the river in the vicinity of Avery; the southern portion of the 
Coeur d'Alene National Forest as far north as the North York of the 
Coeur d'Alene River; and the Coeur d'Alene Timber Protective Association 
area adjacent to the St. Joe River from St, Msries, Idaho, east to the 
St. Joe National Forest boundaryg Scouting was performed on the Potleitch, 
Clearwater, and Priest Lake timber protective associations and the Clear- 
water and Selway national forests in conjunction with other disease study 
work and Ribes eradication, 
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C, Results: 


Previous to 1931 scouting had revealed a total of 15 pine 
infections in northern Idaho and one just across the state line at Newman 
Lake, Washington, The Newman Lake infection ic included here because of 
its important relationship to the other known pine infections, Five.of these IE 
centers are-probably of 1923 origin, The 1931 work 4ncreased the total | 
number of known pine infections in this region to 61, 11 of which sre 
probably of..1923 origin, 


Following is Table No, 1 showing pertinent information ebout 
each of the 61 known infections, and Table No, 2 showing the distribution 
of these centers classified a according to the year of location and the 
probable year in which the center was started, 
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TABLE NO, 1 
KNOWN PINE INFECTION CENTERS IN THE INLAND IEE 


St, Joe National Forest 


















Probable} | 
Number Year 
i tibe 
County Location Infected | Infected Origin | Associated Ribee | 
——E 
R, petiolare | 
ere R, viscosissimum 
Ra ad 4 1|_ Spo 1.0 2 1927 E ast re 
ailroad Creek SE 23 93 spot. errs 
||| R viscosissimum 
p e 4 E -20 50 00 3 1.5 5 1927 k, é t 
Champion Creek) N 272 1931 D 1 ne See 
| R. viscosissimum 
E 0.2 1 28 R, lecustre 
No Neme Creek N E 34 193 po 1-20] 100 900 ious 
R, viscosissimum 
Lucky Swede R, lecustre 
D 2 150 2 1,3 2 1327 R, irri Ms 
reek 46N 6E 6 1931 pot 1-20 00 epee 
BR laecustre 
a doe R viscosissima 
Riv 46 2 1-20 50. 350 3 0,9 3 1927 R, irricu 
River ON 6E 6 1931 ot * aT 
R. viscosissimum 
nerd ee 46H 7s 20 1931] Spot 1-20 10 100 2 1,0 1 1927 lecugtre 





FR. petiolare 

| R, viscosissimum 
Kelle eek 46 TE fd 13931) Spot 1-20 l 150 1 0.7 1 1927 R._lecustre 

R petiolare 

R, viscosissimum 
lacustre 

R, petiolare | 


R. viscosissimum | 
Lif ek 47™N 6E 35 1931 ot 1-2 10 390 6 2,0 9 1927 lgcustre 
; R, petiolare 


R, inerm 








‘ke eek 46 13 1931 ot 1-2 10 100 1 1,0 1 1927 


RK. viscosissimua 





R, petiolere 


R inerme 





| FE. viscosissimum 


| 1 | 95 | 3 | 1927 | & lecustre ___| 
R, petiolere 
R inerme 


R, viscosissimum 
1,0 1 1927 lpeugtre 

= ——__i__j___L.0 —i_| 1927 | R lacustre — 

T T R irriguum 

R, viscosissimum 


1,0 2 1927 R, lacugtre 
R. viscosissimun 


R irriguum | 
lo | 4 | 1927 | R lecustre ____ 


R. petiolare 
R, viscosissimum 
R irriguum 
—1—__}__-2.0 | 1__| 1927 | RB, lacustre 
R, petiolere 
R. viscosissimm 
5 1 1927 _| R, lscugtre | 
R, petiolare 
R. viscosissimum 
Hammond Cree 46N SE 25 1931! Spot 1-40] 500 300 2 05.7 2_| 1927 R Igcustre ____ 
R viscosissimum | 
ook Creek) 4 SE 1? 1931] Spot 1-40|_ 250 100 4 4,0 4 1927 R, lecugtre 
a ee ee R. viscosissimmm | 
1931] Sp 













































































Fishhook Creek] 45N SE 17 1-40} 250 100 2 2,0 2 1927 R, lecustre 
shhook Creek] 45N SE 20 1931} Spot 1-40) _ 250 100 1 1,0 D8 1927 R, lecugtre | 
R, petiolare | 
3,000 1,500 50 150,000 R. viscosissimum 
4,5 100 |2-10 (Esti- (Est i- (Esti- | (Esti- R. irriguum | 
| Fishhook Creek] 44N SE | 3,9 1931] Chain | Chain| 1-40 250 mated nated nated nated) 1923 R, lacustre | 
R petiolare | 
R. inerne | 
R, irriguum | 
R. lacustre | 
af Q 1 1927 R, viscosissimum 
R. petiolare 
R. irriguum 
R. inerme 
R. viecosissimum 
Slete Creek 46 4E 14 931) Spot 1-20] 300 9300 4 0,4 4 1927 R, lacugtre 
: R. petiolere 
RK. inerme 
R irriguum 
R, viscosisesimum 
late Creek 46N 4B 27 1931| Spot 1-20] 300 400 2 0,5 2 1927 R, lacustre 
cele i Dg Boe ae 
St. Joe River | 45N 3E 6 1931 D 1-20 100 400 3 0,8 3 1927 R, lecugtre 
5 h oeur d'Alene National Fores 
outh Fork - ] | ® petiotare | 
Rive 48N 6E 35 1931] Sp 1-40] 100 600 1 0,2 1 1927 R -custre 
Brown Creek ee! -20| 250 800 2 0 2 1926 . ene 
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TABLE NO, ont 


KNOW PINE INFECTION CENTERS IN THE INLAND EMPIRE 













Probable | 
Per Cent | Number Year | 
Infected |Cankers) Oricin |Assoctated Rives | 





Town— Year Number 
per Acre| Examined | Infected 


Location Section, 
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_meted)| 1923 _|R lecustre ___| 
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TABLE NO, 2 


DISTRIBUTION BY FOREST UNITS OF KNOWN PINE INFECTIONS ACCORDING TO YHAR 
OF LOCATION AND PROBABLE YEAR OF ORIGIN 
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Fae Ps io es C5 Rn DRE 
Origin Origin hace 
ae mae ce mate Origin ae 
923 al} 1923 Total 
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pores eve rewaes 
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[Seer ae ee OS ae ae ee 
peel 


| D, Discussion 


Thirty-one per cent of the 16 pine infection centers found previous 
‘to 1931. originated about 1923 and the remaining 69 per cent in the years 1926, 
1927, and 1928, Of the 45 centers found in 1931, which constitute 74 per cent 
of the total known infections, only 6 or 13 per cent were of 1923 origin, the 
remaining 39 or 87 per cent having originated in the later years, It is 
apparent, therefore, that although we will continue to find a few pine 
infections dating back to 1923, which we consider as the year the disease 
entered the Inland Empire, the greatest number of infections found each year 
will be of later origin, It is also evident that with equal amounts of 
scouting the total nunber of infections’ located each successive ages will 


increase, 
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It.4s,significant that, with the exception of the center at 

Newnan Lake, Washington, the pime infections located thus far are confined 
to,the area extending from the Clearwater Wational Yorest north to the 
ee a'Alene National Vorest, the portion,of the white pine belt in which 

B..pethelare occurs in ebundance, fsble No, 2 shows thet: (1) the largest 
number of infection centers on any one forest unit has been located on 
the St, Joe National Forest where B. petiolare 1s abundant; (2) the 
smallest number of infections has been found on the Clearwater and 
Goeur, d'Alene forests, which units mark the southern end northern limits 
(of, the, RB petiolere belt;-end (3) lOvof ‘the Ll oldest. (1923) centers»: 
were located within the interior portion*’of this belt where % petigiare 
is usually found in denge masses and where the optimum condi tions for 
white: pine growth occur, 


Based on studies conducted at each center located, the 60 
‘mown pine infections within the BR. getiolare belt have been classified 
‘according to the Ribes species probably responsible for introducing the 
‘disease’ at each point andthe probable year each center vec matin 2: 
This classification is shown in Table No, 3, 


aout UBL WO, 3 


in 3 THe 60 KNOWN PINE INFECTION CENTERS WITHIN 
nite R. PRTIOLARE BELT CLASSIFIED BY RIBES SPECIES PROBABLY INTRO. 
DUCING THS DISBASE AND PROBABLE YEAR OFIGI 











nes “Wind ties table it appears ‘that to date BR wien cid hes heen 
_— major ‘specie responsible for both the introduction of the ‘disease 
audits spread in tlie Inlend Umjire white pine belt. However, we mest. 
‘eke cognizance of the fact thet 10 per cent of ‘the old centers and | 

25: per cent of the ‘total centers found within this belt have been started 
by Ribes species other than B. petiolare, This fact indicates that 
elthough B. petiolsre has been the host responsible for the occurrence 

of most of the known infection centers, the presence of other Ribes 
species in stands of white pine will eventually cause considerable pine 
infection where the disease is already established in the vicinity,, 
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i. 2a) 2 Beouting in northern Idsho outside the B.petiolare belt 

did not result in the location of infection in 1931, ‘The sreas scouted 
were along the Selway and Lochsa rivers of the Selway National Forest and 
along the esst side of Priest leke on the Priest Leke Timber Protective 


” 


Associetion © — 


On the Selway, which is south of the Clearwater Forest, several 
smell areas of thrifty young pine were found along tributaries on the north 
side of the Lochsa River, In generhl the area scouted bears a stand of 
Douglas fir and yellow pine or is severely burned over, The Ribes especies 
found in the order of their abundance, are B, yviscogissimum, 2 jiacugtre, 
B, inerme and R. petiolere, EK petiolare was found in small scattered 
clumps along only one stream, 


Scouting on the Priest leke Timber Protective Association along 
the ezst side of Priest Lake was performed by members of the Ribes 
eradication forces, The Ribes species found, in the order of their 


abundance, are R. lacustre, RB. inerme, B. yiscosissimum end #, triste, 
EB, Costs 
The following is a summary of the costs for scouting in Idaho 





in 1931: 
Saleries,.......$711, 66 
EXpense So 000000399, 37 
Total........$1, 1110 
NORTHEASTERN WASHINGTON 
Ae_location of Worle 


The eastern portion of the Colville Wetionel Forest and 
adjacent areas in both the United States and Canada were scouted in 
September, This area lies between Curlew Creek and the Senpoil River on 
the west and the Columbia River on the east, It includes the Kettle Renge 
where on several of the peaks between 6,000 and 7,000 feet elevation occurs 
finug elbicaulis in association with B, viscosissimum, B, lacustre ani 3, 
cereum, At the lower elevations B, monticole occurs associated with §, 


petiolare, BR. inerme, §. viscosissimm and & lscustre, 
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Cre | Although infection on the Ribes was found at 13 points in the 
Detaile of 


| Ryan 


Usited States and twe in Canade, no pine infection was fou, 
the: Bibes infections found ere shown in Table No, 4, 
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TABLE WO, 


RIBES INFECTIONS LOCATED IN NORTHEASTERN WASHINGTON, 1931 


" 
Town- Sec- Pine 
ship | Range| tion] Ribes Species | ined ted Species |i 










Location 





Ryan Creek 
at Colum- R, petiolare 
bia River | 38N | 395 ee R, lacustre 










Pierre 
Creek at 








R, petiolare 
R, lacustre 












40N | 378 






R, petiolare 
R lacustre 
R. viscosissimum 






Creek at 











R, petiolare 
R. lacustre 
R. viscosissimum 
















R petiolare 
R lacustre 
R inerme 







crossing 

South eal a 
Sanpoil 

River 34E 

South Fork 

Sanpoil 

River S6N | 342 

North Fork 

Obrien 

reek N 345 23 _| RB, 
reek 33E | 26 6 miles 
North Fork 

She rman 2-1/2 
Creek 37N | 35E petiolare 2 leaves g 


R petiolare 

West Deer 

= Shee fete 
lew 14 lecust 10 

West Deer 

ee lalabwsr ll: | al. || 
lew 4 |R, lacustre 10 





R petiolare 
re lacustre 










R. petiolare 
R, lacustre 















O 
fa) 
B 
~ 
@ 


















East Deer 
Creek near 





R visco = ssimum 





pee 
a 


R. peti olan 
R lacustre 
R viscosissimum 







- 
he 


iO 


id 







R polars 





Christina, 
Cascade, 





Annual Report 1931 
E. L, Joy 




















_ The costs for scouting in Washington in 1931 are ae follows: 


BOOS. Ul. % Foctod! | af Sularte iy: ee + » , $923,333 - ee 
' Of Oa OR wow Fr os Expenses, 6 0 avélereie » 459,00 2 
Lan af Orative ; Total,, ereeae $1,026, 60 


SUMMARY OF SCOURING IN THE INLAND EMPIRE 


Previous to °1931:1t had been determined that the disease was 
scattered over practically the entire white pine region but occurred in 
greatest abundance in the southera portion coincidental with the occur- 
renee of B. petiolare, Scouting in 1931 revealed additional evidence 

an eet Ae Phdigs OSL T OF ACSICULTURN Bt se Me Joe et 


There are iow a total of 61 ‘known pine infection centers in 
the Inland Empire, Eleven of these originated probably in 1923 which is 
believeédoto be Vthe -firat year ‘the ‘disease invaded this region, 


Of the 60 known Genter’ inl Idaho, 85 per cent were started 
probably by°Rs petiolere, “Althousir epseies other than Re petiolare have 
not Keon regoonsible ‘for izitroducing the disease at many points, they 
represent a serious menace to adjacent pines when blister ruet is already 
establi sted ‘in thé wieinityy 1900, the oy . 


Scouting in Idaho outside the R. yetidlere belt ata not 
result in the location of infection, “In northeastern Washineton and 
adjacent British Columbia 15 centers of Ribe's infection were located, 
All but one of ‘these were found on'R petiolere and sssoctated species, 


the exception occurring on 8, Rigrum in British Columbia, 
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BLISTER RUST CONTROL WORK IN WASHINGTON 
193) 


i Blister rust control activities in Washington were continued as. 
@ cooperative project between the Bureau of Plant Industry and the Washing- 
ton State Department of Agriculture, There is given below the amendment to 
_ the besic memorandum of understanding, which was drawn up to cover the 
yqgeommer att ve work for the fiscal year 1932 MPES BOS He July 1, 1931: 


AMENDMENT TO 
MEMORANDUM OF UNDERSTANDING 


Effective July 1, 1927 


CHE UNITED. STATES DEPARTMENT OF AGRICULTURE. BUREAU OF PLANT INDUSTRY 
eae pn - and the 


WASHINGION STATE DEPARTMENT OF AGRICULTURE, 


Cooperative: Work in Controlling White Pine Blister Rust in 
WASHT NG £5 ON 
oe x ®t me 
Paragraph C-6, of the Memorandum of Understanding described 


above contains the followings 


“For the Fiscal Year 1928, the Bureau of Plant Industry 
shall contribute in value approximately $13,000 to the 
support of this cooperative work; and the Washington 
State Department of Agriculture shall contribute in 
value approximately $8,000,00; thereafter the amount to 
be contributed by each shall be determined and agreed 
won by samp ae correspondences" — 


Sad os In accordance. with the foregoing nsaeigtaike itis matali 
‘aareed that for the fiseal year ending June 30, 1932 there will be. 
contributed in value by the Washineton State Depertment of Agriculture 
approximately $4,000.00, amd by the United States Department of 
Agriculture, Bureau of Plant Industry, through its Division of Blister 
Rust Control approximately $7,000,00 in connection with oe 

Pe Badater Taay control — in ale debe ,, 





: “Director, iesnincton State Dopartaont ee 
Agriculture 


10/3/3} : « | Wm A lor 


Chief, Bureau of Plant Industry 
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W. yO3. Silver Forest, showing western white pine. Elevetion 4200 feet. BR. acerifolium, RB. lacustre and R. laxiflorvm in medium 
abundance, witn a majority of the bushes being very large. R. bracteosum very heavy along streane. 





#. 304. Sunrise Park, showing distribution of both erect and prostrate forms of white bark pine. Blevation o200 feet. R. acerifolium 


and h. viecosissimum scattered over tnis sree. Initial Ribes eradication perforzed in ly3]. Althovgh not of commercial wlue white berk 


pine constitutes much of the timber present, in some ceases being the only species in a group of trees. 
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BLISTER RUST ACTIVITIES, MO RAINIER NaTro ARK 


a Gy Riley’ 
. wee e " fide gine “at Junior Forester 
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Actuel control activities were initiated on Mount Heinier National 

Park during the 1930 field season and took the form of Ribées.cradication 
onthe Longmire srea and a preeredication survey on five other areas, These 
as na wae were ot sib ject. a eres nes @ roeniaa repo rt, 

| OE the. piegveth: carried on arth: the 1931 field season consisted 
of: Rives: @radication, checking of Ribes eradication work, a reconnaissance 
survey; a preéradication survey; ‘scouting for white pine blister rust and 
some miscellaneous studies, Due to the close relationship between Ribes 
eradication and the checking of this work, discussion of both of these 
abies + will be ‘Aneluded ‘in the “same portion of ‘this report, 


‘At The Divtaton & ‘BU ster Rust: omsrpt supplied the.necéssary general 
stpervision for 411 of these activities and in sddition supplied the twine. i 
used On the Rides eradication job and paid the sealery and expenses of one 
Man On the reconnaissance survey, 


RIBES ERADICATION » 





Purps se af the ¢ York 


y Ss the. purpese of this sounted of the program wes to complete the 
oshareateon: of Ribes over an area sofficient to ingure protection to the 
désignated white pine stands on the basis os what. igs now known ogarding 
the — of glo none necessary, : 





tiie oREbew éradleation was whet Vinal on two. gefinite: areas during 
1981 : The amount of money allotted to this work for the year 1930 was not 
sufficient to finish the Longmire-Silver Forest area and consequently the 
first work-of 1931 was to complete initial Ribes eradicetion on that unit, i 
The location and. dascription of this area was given in the 1930 annuel report. ff 


— me seboiia’ unit -_ jong on initial Ribes eradication was peatereee 
is ‘known’ as” — — — “Previous: reports referred to this as the. 
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Waite RiversYekima Park Area but the name hes since been officially 
changed to Sunrise Park, For the purposes of thie report the stand of 
western white pine at the White’ River Public Camp is included in the 
Gunriee.Area because Ribes eradication was performed in these stands of 
‘white pine at he ome Sime 


ae OH » The ‘$ectora whi te vine tiene at the white River Public Camp 

consi mi of approximately 20 acres and is practically pure, averaging 
about GO wears of ace, There were very few Ribes im the stand itself and 
these were principally R. lecugtre, The adjacent area which had to be 
worked to afford initial protection to the stend contained e« medivm concen. 
tration of BR. lecustre, BR. Vvigedsiggimam end’. ecerifolium, ‘The stream 
type along White River where RB, lacugtre and BR. laxifiorum were abundant, 
presented very difficult working conditions, 


In the major stand making up the Sunrise Area white bark pine 
occurs along the bench from Burroughs Mountain east to and including 
Sunrise Ridge, Western white pine 60-30 years of age extends along the 
slope on either side of the highway from o point about one-half mile east 
of the White River bridge until the type merges with the white bark pine at 
the higher elevations in Sunrise Park, 


Ribes in Sunrise Park proper from Burroughs Mountain east to I 
about one mile beyond the development were confined to isolated clumps along ff 
the rim on the north side and to a small area around Shadow Leake, From | 
this point east to the eastern edge of the sub-alpine type the Ribes were 
more generally distributed over the territory and consisted principally of 
& acerifolium, &R watsonianum end BR. viscosissimm, The denser timber 
stands supported Ribes only alone streams end moist draws, Stream type was 
encountered along White River and Yakima Creek with BR, lacugtre and RB 
iaxiflorum the prevailing species, §&. bracteosum was found only along White 
River below the mouth of Yakima. Creek and in se small area on the east side 
of White River near the mouth of Shaw Creek, A wide belt bordering White 
River on the flats was generally classed as stream type, Moist and some- 
times swampy conditions prevail on the flats and this results in heavy 
Ribes growth, especially R. lecustre, 


etho ment 


All of the Ribes eradication work on Mount Rainier National 
Park was done by the hand pulling method, On both of the areas worked in 
1931 the 3-man crew was used with the exception of approximately 600 acres 
on the Sunrise area where a scout crew sufficed, Due to the scarcity of 
BE bracteosum on the Sunrise area it was generally necessary to work the 
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stream ey for a at stance of . ‘Gina one-quarter mi le # rom the white pine 
stands, where this sé¢cieg did ocevr, as was the case at the outer edge of 
the protection zone down White River from the witte eee the area was 
worked for an addd tionel Spree enaapere, of a atle, BR. brecteogum only being 


dis 


i Thi s was the first year that any camp equipment had been 
necessary and it Wes all furni shed by the Perk Service, 


Results of Work is 
4 The i alts or Rides: eradication on Mount Rainier National Park 
diets! Pe 1931 field season are tabulated as follows: 
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Aside from thé acreage phown above, the Sunrise erea hed 
approximately 600 acrog where the scouting method was used and approxi- 
mately 800 acres which ware blocked out as being free from Ribes, This 
gives a total of 2,663.9. acres furnt shed initial protection at an average 
cost of $3.12 per gore; 


Ghecking 








Temporary cheele stiipe'l were’ run on.8ll areas where Ribes eradica~ 
tion was performed; These strips were run on the basis of a 2% check with 
results as shown in-fable Nos 2, \) The heading, "Old" ghows the amount of live jj 
stem which wee mi sged ‘Quring. the first eradication and “New! is the amount 
of live stein wai gh hes’ eppeaans m noe. Ribes A: gepeiamay being sprouts and 
seedlings, . 
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Only. the stream type on the Longmire area shows any new live, . 
stem because this was the only area worked in 1930, . Wo new live stem fs 
shown for. the other types due to the fact that the checking figures were 
taken so soon after initial Ribes eradication was performed that insuffi- 
etent ‘time ‘had €lapsed for the seedlings and. sprouts to SARA Te, 


The following table shows the total cost of the Ribes eradication 














jobs | 
TABLE WO. 3° 


LATUMENE OF COST OF OPERATION, MOUNT RAINIER NATIONAL PARK, 1931 











*Subsistence at 40g per meal is included in this item, 


. Funds expended by the Division of Blister Fust Control are . 

repre sented hy. the items for supervision and twine, The proportionately 
high .cost for equipment is caused by the neceasity of. charging. al}. vo so ys. 
4 ectpaast +0 one year's operation, | 


During the 1931 field season e small amount of.reeradicati on 

Was. done consisting of 1,3 acres in the Narada Falls portion of the ml 
, Longmire area, . This originally had an exceptionally .denga concentretion : 
wr Bibes which were eradicated in 1930, . Due to.the location of the area 
it was deemed advisable to rework it in 1951 in yiew.of the fact, that 
Tmapy | seedlings were. appearing and that there were algo some missed bushes 
pad sprouts evident, . During original evafication the number of. bushes 
oft per acre was 490 2 dasasiie. bande “ chee and..85 5B. peel 
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i] 
The reeradication resulted in the removal-of 396 8, bre eer 
seedlings) ead. 6H, lacustre* seedlings per acre, 108 BR, brecteogm ani 3 | 
sprouts end 8 RB, bracteogum and ome BR, lecustre missed bushes, if 
TAs pives eB ‘total per acre feet of live stem of 136 FH,” bracteosum and 16 | 
BR lacustve, The cost per acre of originel Ribes eradication was $39, 09 
and the cost per acre of reeradication was $9, 34, 





ABeHG NG POL, _ SumRoL Epconm Tema Ge 
At a eg held at the office of the Park Superintendent 
at Longmire, Washington om June 27,1931 end attended by representatives 
of the divisions of Blister Rust Control and Forest Pethology, Bureau of 
Plant Industry and the National Park Service, 4% was the opinion of those 
present that a Ribes and white pine strvey of the Park was an immediate Hit 
need which should be undertaken durine the 1931 field season, Accordthgly | 








| 
this work was undertaken dn & Cooperative basis, the Wationnl Perk Service | 
ant ‘the Division of Blister Rust Control each furnishing the salary of Hi 
one man, The Perk Service supplied the necessary equipment and pecking, i 
and the Division of Blister Rust Control supervised the work and compiled | 
the data, see srqphcngny ro ; | 
es me ptndo ee of ‘tite reconune? ssance, which wos conducted wy" two © | : 
are field men, wed to secure Lnformation won the sccurrénes of Ih 
white ‘pine and of Ribes to permit the development of a general plan for | 
blister rust control on Mount Reinier Nationa Park, | 
| 


The general forest type mep.as prepared by ¢. F. Brockman, Park 
Naturalist, was used as a basis for -the-field work which was confined to Ht 
the, areas designated on this map ag.the. sub-alpine end timber-line types 
and to those areas which were included within the boundaries of the Park 
since the completion of the type mang, These types were used as represent- 
ing the distribution 6f white bark pie im the Park and that portion of i 
the distribution of western white pine in which it assumes major stgnifi- 
wine and. Raich haa. perk been previously examined, : | | | 


~ Satie working method consisted of: (1) ¢ pediired ‘survey to- 
determi re aress containing white pine, end (2) a more intensive Geta system jj 





to determine conditions on such areas, Much of the area being barren or of | 
the open park-like type where individual trees could be veen for a con- i 
siderable @iatancs, 4% was 2 comparetively simple matter to ¢limi uate | 
these Brea. from Mist dovation, Hhis portion of the work regolved itself 
into a very. ‘extensive reconnaissance, When areag were encountered which 
contained white pine or when it-was impossible to determine tree species 
for ic sepreci ie ai aoe @- more Amtensive strip aeten was used, 
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As a result of this reconnaissance there were 7,031 acres found 
which support white bark pine and 2,570 acres which suoport western white Wt 
pine, A total of $5,000 acres was eitsrined:*” Aside from the white pine 
mentioned sbove, 4 total of 7,365 acres of western white ‘pine had previotsly 
been located, ' 

wi Bands ted for this control recennaigsanée by the Park Service 
amounted | ‘96 $320.00 and expenditures by the Division of Blister Rust’ Control, | 
‘Aneludine obapitetten of maps and @ata, amounted to $598, 00, (i | 





i 
PAUBRADY GAO TOM SURVEY | | 
adil Due ties the course of the: 1930 fiela geagon & preeradi¢ation survey | 
“was eonducted by the Division of Blister Rust Control on certain designated | 

white pine areas, Such a survey was siso conducted during the’ 1931 field i 
season, As in previous years no attempt was made to weigh the value of the | 
white pine against the cost of protection so far as relative importance of HH 
the various areas was pancoreni,, | 
| 
| 


: OWLth one exception the sréas examined were “amone those located by 
the recoithalssanee survey, This extention wee the whtte’pine stand on 

“the Maddy’ Pork of the @owlits River, which was examined “in 1930, . Urtenston 
-Of° the Park boundary @nlarzed the acreace of this’ stand within the Parle and 
& reexamination’ was necessary, 


Teble No, 4 gives the results of the preeradication survey, 
ARDE HQ, 4 


-RESULAS oF ome Pp PEMIERADEGAT SURVEY, " MOUNT RAINIER WARTONAL PARK: 1931 
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SCOUTING 


Scouting for white pine blister rust was conducted on Mount 
Rainier National. Park both within and outside the boundaries, The scouting 
carried on within the Park consisted of a systematic covering of the white 
pine areas in Spnrise Park, Longmire-Silver Forest, the Muddy York of the 
Cowlitz River and areas where infection had previously been found, This was 
supplemented by the work of the reconnaissance crew who were constantly on 
the lookout for infection, and by men conducting the preeradication survey, 


The only new infection center located is on the Muddy Fork of the 
Cowlitz River, Infection is generally scattered over approximately 1,750 
acres and is present on both western white pine and Ribes, No fruiting 
cankers were found; those which were the most advanced were producing 
pyenla for the first time, No tree was found with more than six cankers 
per tree and it is estimated that only about. one per cent of the trees. in the 
stand were found to be infected, 


In an effort to find infection centers outside the Park which 
might be considered as a future menace to white pine stands within the 
Park, scouting was carried on in several drainages outside the boundary, 
This scouting covered portions of the Nisqually River, Skate Creek, Butter 
Creek, Ohanapecosh River, Carbon River, White River and Greenwater River, 
No infections were found, 


MISCELLANEOUS STUDIES 


A study was designed to show the development of blister rust on 
various species of Ribes at varying distences from individual heavily 
infected pine trees or small groups of trees, Using a heavily infected tree 
or group as a center, strips were run in the four cardinal directions and 
data were taken on the infection present on various Ribes species which 
might be chargeable to the particular tree or group, This study was 
conducted where the trees or groups were seversal chains apart, but no 
definite correlation could be esteblished, As the strips progressed away 
from the center the intensity of infection would change at varyine distances 
regardless of Ribes species and for no visible reason, 


During the 1930 field season much RB bracteosum was removed from 
sites where sand and silt were continually deposited on the roots and 
crowns of the bushes, This continued depositing was due to daily high water 
caused by melting glaciers, It wes impractical to remove ail of the roots 
in these cases, but the portions of roots which remained were very small fh 
and were immediately covered with a new deposit of mud and silt, /) 























An exemination of these areas in 1931 failed to disclose any sprouting 
from the root portions left in the ground, 


Studies were started in an attempt to determine the amount of 
Ribes roots which can be left in the ground without denger of sprouting, 
Insufficient time has elapsed to furnish definite results, 


SUMMARY 


During the 1931 field season Ribes eradication wes performed on 

1,268,9 acres at an average cost of $6,54 per secre, This resulted in 
initial protection being efforded to 2,668.9 acres at an average cost of 
$3,12 per acre, Checking was done on all areas where Ribes eradication had 
been performed, Reeradication on 1,3 acres resulted in removing a total of 
152 feet of live stem per acre, A control reconnaissance survey covered 
85,000 acres of which 7,031 acres supported white berk pine and 2,370 acres 
supported western white pine, A preeradication survey was conducted on 








twelve areas, of which eight areas had white bark pine and four had western HH 


white pine as the predominating species, 
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BLISTER RUST COMPROL WORK en OREGON 
wt 4931 


‘Blister rust control activities in Oregon were continued as 
& cooperative project between the Bureav of Plant Industry and the 
Bureau of Plant. Industry of the State Department of Agriculture, the Oregon 
State Board of Forestry and Oregon State College, There is given below 
the amendment to the basic memorandum of unierstanding, which was drawn 
“up "to Cover the cooperative work for the fiscal year 1932 beginning July 
1, 19313 


1932 AMENDMENT TO 
MEMORANDUM OF UNDERSTANDING 
Effecti 1,1927 
eee Between ; 
THE UNITED STATES DEPARTMOINT OF AGRICULTURE, BUREAU OF PLANT INDUSTRY 
and the 
Q Wi EB BOARD OF HORTICULTURE — — — OREGON STATE BOARD OF 
cow * om PORBSERY = =e and the ORSGON STATS COLLEGE 


Cooperative Work in Controlling White Pine Blister Rust in | 





, LS | OREGON 
” "Se * 


Paragraph E-6 of the Memorandum of Understanding described above 
contains the followings 


"For the Fiscal Year 1928, the Bureau of Plant Industry shall 
contribute in value approximately $16,000 to the support of 
the cooperative work, and the Oregon State Board of 
Horticulture approximetely $14,250, the Oregon State Board 
of Forestry approximately $7,000, and the Oregon Agri- 
cultural College shall contribute in value approximately 
$1,500; thereafter the amount to be contributed by each 
shall be determined and agreed upon by supplemental 
corre spondence, " 


In accordance with the foregoing provision, it is mutually agreed 
thet for the fiscal yea® ending June 30, 1932, there will be contributed 
in value by the Oregon State Beard of Horticulture approximately $4,000, 
by the Oregon State Board of Forestry approximately $1,000, by the Oregon 
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State College approximately $1,750, and by the United States Department 

of Agriculture, Burean of Plant Ind@ustry, through its Division of Blister 
Rust Control, approximately $7,500, im connection with cooperative blister 
rust control work in sein 


Date: . Signature: 
le 


Director, Bureau of Plant industry, State Dent, of 
Agriculture (succeeding State Board of Horticulture) 





emille oo ore 
State Forester, Oregon State Board of Forestry, 








ng ef, Bureeu of Plant Industry, 


ipo Bs aaanenen” to ‘the cbdpétative efbangements. &s éxpreseed. inthe 
seeededing amendment,’ 4500 was ‘allotted by the Forest Service for use by 
this Division in carrying on the experimental control operations upon the 
echt Creek plantation area on the Mt. Hood Netional Forest, 
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Bike RUST CONTROL ACTIVITIZS IN OREGON AEG 
By 
L. N. Goodding 
Associate Pathologist 


» Blister rust work in Oregon during 1931 consisted of recon- 
naissance work, Wind River Nursery sanitation, scouting for blister rust, 
preeradication survey of the Breitenbush planted area, the Ribes garden at 
“Rhododendron and educational work, 


CONTROL RECONNATSSANCE IN. ORWGON 
ai ! iy ze ose 


It was found that too little information was available on which 
to base ideas regarding the desirability of blister rust control in most 
‘parts of southern Oregon. For this reason it was thought advisavle to 
‘conduct an extensive reconnaissance of the white and sugar pine areas of 
Oregon, but. particularly of the sugar pine regions in the Cascades ond the 
Siskiyou mountains. This work was not planned to constitute a preeradica- 
tion survey. /The purpose was not only to colket date in the field but also 
to gather information from whatever sources possible which might throw 
light on the abundance and value of white and sugar pine in different 
sections of these areas, together with Ribes conditions in these stands, 


; Sources. of Information 
bor’ © Much data were compiled prior to the field season from a variety 
of sources. VYhese sources were! (1) Forest Service records, estimates and 
eruises; (2) Oregon and California Railway Land Grant @ruises; (3) the 
Forest Economic Survey; (4) reconnaissance work in southern Orezon done by 
the Division of Blister Rust Control in 1925; (5) reconnaissance by the 
Division of Blister Rust Control in the Cascades in 1926; (6) general 
information gathered in connection with other types of hiieter rust work; 
(7). Sudworth's charts showing pine distribution; and ea records in the 
office of the State. Forester, 


As more concrete information was at hand on the distribution and 
abundance of pine in the northern half of the state than in the southern, 
and as the crew was of necessity small, operations were planned to begin 
in the extreme southern part of the state and to extend north-as far as 
possible, The state leader was in charge of the reconnaissance and was 
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assisted by four temporary men. The work started in the Oregon Caves 
section with Putnam and Chapman on the ground to instruct the reconnaissance 
crew, The responsibility for the choice of regions for general and 
intensive reconnaissance rested with the state leader, whose work was 
largely that of scouting the larger pine areas and eliminating territory on 
which pine growth was either nil or too low for consideration. 


In land classification, four.types were decided upon: (1) land 
with some white, sugar, or white-bark pine present, but less than 1%, 
(2) land with 1-5%, (3) land with 5-20%, (4) anything over 20%. The 
percentages were determined by a count of trees on sample plots. The 
following discussion, however, considers regions in which the percentage of 
white and sugar pine B.M. is higher then the percentage based on the number 
of trees. 


The first step in any region was general scouting in order to 
locate forest types and eliminate areas where pine is negligible. After 
this, strips were run at right angles to the section lines every mile in 
uniform stands (where the forest type does not change with the topozranhy), 
otherwise at right angles to the forest strips as determined by the topo- 
graphy. The strip system was a slight modification of that originally 
suggested by Putnam, differing only in having the pine plots one chain 
square instead of circular plots with an area of one square chain. This 
square plot had the advantage of being easier to lay out. Data on this 
plot included total number of trees, white and sugar pine, and others. The 
trees in the stand were classified into the groups, 0-6 inches, 6-12 inches, 
and over 12 inches D.B.H. The classification by diemeter classes shows in 
each case the relative amount of the white pine that is of commercial 
value, After the pine data were taken on the square chain plots, a strip 
1/4 chain wide was continued for four chains on which Ribes data were 
taken. After this, for five chains, no data were taken and then the process 
was repeated. It was seen early in the survey that it was impossible to 
run strip through each section, so the descriptions are based on the 
townships. Commonly not more than two strips were run through a township. 
Tables No. 1 and 2 list areas shown on the map. A discussion of each 
follows. Theidate were gathered from the township sheets prepared by the 
reconnaissance crew, 





o>» Many of the areas entered on the map in brown have excellent 
sugar pine of large dimension, im many places constituting a major part 
of the merchantable timber. But from the standpoint of percentage of trees 
or actual number of seedlings, and also young trees, these cannot be 
considered as warranting control work, Much of the territory in the Oregon 
Caves region of the Siskiyou Mountains falls into this class, and similarly 














that.in, the block about Pinehurst. Ribes in the Oregon Caves region are 
abundant and préclude the possibility of extensive control at low cost, 
The Ribes in the Pinehurst region, are less abundant except along rough 
draws and old burns where a form of &.. sanzguineum is plentiful, The area 
discussions follows 


A. Jenny Creek Aréa 


T, 38 S.,.R. 58.3; T, 29.8., R. 4, 5 BE. - 18,160 acres. 
. Yellow pine-sugar pine type; sugar ae 8%. 
Ribes: R.. sanguineum, R. binomina tum and R. lacustre; 15 per acre. 


This is a small part of the Pinehurst area, with a relatively 
high percentage of. sugar pine. Plot studies showed few Ribes, R. sansuineum, 
R. binominatum and R. lacustre being the only species. The forest type 
(sugar pine-yellow pine) and general region, however, indicate RB. cereyum 
and. Re hallii are likely to be found in some abundance. It is possible 
that this should be considered as o control area. 


Big Ulk-Dead Indian Road _ 


Ts 36 Ses RR. 4%.; Te, OF oy R, 445) Be; Tt 33 ae R. 4, 5-E. ae 
26,120 acres. 

White pine-white fir type; western white pine 20%. 

Ribes: R. halli4f and &. Jscustre; 120 bushes per acre. 


This is a poor site for white pine. The land is volcanic and — 
for the most part rocky. The timber is scrubby and limby. While 20% of 
the stand is western white pine, the grade of the timber, the facts that 
it seems to be giving place to the more tolerant white fir and that Ribes 
are abundant, suggest pi 8 it is inadvisable to undertake its protection. 


C. Mt. McLoughlin sree 


pe 8. RR. OR. BSBBO’ acres: 


Pinus albicaulis type; P. albicaulis 80-90%. 
Ribes: none. 


The Mt. McLoughlin area is near Four Mile Lake and on the slope 

. of Itt, McLoughlin. It may be expected to become of importance from a 
recreational standpoint. Apvroximately 3,000 acres run 80% of Pinus 
albicaulis. There is a very little western white pine along the lower 

edge, All this region being pumice soil or lava rocks, there are no streams, 
_and as far as strip studies revealed, there are no Ribes, although further 
study nay show Some. At any rate, this area could be protected at very 

low cost.” so 
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Tf, @S., R. 3, 48., 4,720 acres. 

White pine-white fir ond yellow pine-sugar pine types; western 
white and sugar pine 19%. 

Ribes: R. lobbii, RB, hallii, BR. sanguineum and . lacustre; 


Sl per acre, 


Nearly 5,000 acres in this region warrant further investigation, 
fhe higher west-facing slopes bear timber of the white pine-white fir type, 
running 19% of the former, while on the more level land below the timber 
is. ofthe sugar pine-yellow pine type, running 19% sugar pine. Between 
there is a gradual transition from one type to the other. Field notes 
4ndicate a rather low amount of reproduction and a good stand of mature 
timber. 


&. Rome River Drainage Area 
' About 144,000 acres in this drainage constitute the most important 
white and sugar pine region in the state. The southern part is o sugar 
pine-Douglas fir type, The sugar pine is mostly mature and of very large 
size, but there is ample reproduction. The upper portion is western 

white pine-Douglag fir type. Por convenience, these two portions will be 
discussed separates. 


F, Lower Rogue River. Area 


PonSe SeyoR. BiEig Pov BS Gp, "RE By SBR SA $s RO 4B. , 
87,440 acres. 

Sugar pine-Douglas fir type; sugar pine 1%. 

Ribes: BR. sanguineum, R. lacustre; 26 bushes per acre. 


Acproximately 87,500 acres in this region are predominantly 
sugar pine-Douglas fir land. Most of ‘it is privately owned, being in the 
Rogue River Timber Company's holdings. Considerable logging has been done. 
The Woodruff Meadows eradication area, which is in the Crater National 
Forest, is in the north end of this region. Conditions on it may be con- 
sidered fairly representative of all the sugar pine type throughout the 
area, although the Ribes are probably slightly more abundant there than 
on mach of the land south and east of Prospect, Oregon. 
‘ f 

& conservative policy of logging and adequate fire control follows 
ing should insure an ample stand of sugar pine in the future. Two very 
susceptible species of Ribes grow in this region; namely, R. sanguineum and 
R. cruentum, Rk, lscustre is also present. 






























sows. wise. relies 9 


e : pre rr Ba ary Q 
, DG Ost <= ‘ mi B mS wh Pa ‘ mts th 
r YF an wea re : ape Bi 
aotieg Bae ttt of tfw~sncke eo hits 


We ric Sp 

ROE ent segoe bea otide 
i tities .& kiddo! ff raed £8 
.etog “og TS 0 





eed cok bag oa et ov ect seTtDes are 4 yf 19 ff 
vets to egdmid Laod aegols gatost-32e# eda td ent 
on acid £0 ee erourte t alt %o OL safasurt 





gp tone .oaes sig wo fley-ontg Tagine OLS to et 
ot scryd ome mott notd tanstd fasbata 8 2 ayond 


get te 2 wol tectet a , etgothal 
| wrodmis | 





penbant 19k eet 8 


ays atdd af ea tos 000. Set durod A. . 

ted oct nt notasy ected tege Bas ot titw 
: acvdt tit Bs Deere Canes bey 

ae at arantds dud ,ORle 


r 
seit 


Kr ee a on 
Sig BaD 





Sg cereee 
Obs oO 


x 














we 18 t2ow me 2 
ag TS ag er awd Seo? <@ to’... -ec f* antes jake ao kelv 
ae aisisqe 82 heaps lbh 
goth Teves opaos _tewod 
a Bo RPE op 6 a el watt SS. owl ee G8 ff ah SS a. . 
«ROTO OLD <8 as aren is 
saqyd ait sae olesnly none 
at beesag | Eb reedit 
atid ok eeioe oa, TS qfodamtzorgch 
gilt aft gt to +eol haat ET ealguot-ertg %6B0e 
wegetbied & tygnacmod xediakt srovik sug08 


yaaok meee o 


fara dahl 


ae soitaokbars awoheols iT grboo! oat 
« gtd to bao dvton ead at sf ~FBSt0 8 | 
) Ile to agijagapestgst yiziet perebla 
*ghaadora ave eadif ods dasorld Ls .8e8S 


Sto g8a3 206 S08 ‘bagl 3 aed ‘to. ‘sem ro 





Ee 4a Ti 





re rb 
8B ee inset 


Me 3 
tari arede: doahasrd 





Ay 
ambono L ik yottog evidarieeaoo ‘B 

amare LO brady elas. 8. axvant Bbisoste ‘ert 
alia gk wor, a0dfh to gotnege eldiegeouse 
sesesug oale af etaoal | MOAT of 


SS 
6 
L/S 


PTs ar he en ee 


Upper Rogue River Ares 


Pee, RES, Sa BOS Se 8. 1, 2 EL Po ST Ss. RR. 
12-4 E.; T. 305., Ro 3, 4E., 56,280 acres. 
White pine-Douglas fir type; western white pine 1S. 
Ribes: R. lobbii, R. hellii and BR. lacustre, 28 bushes per acre. 


There is a gradual transition from the sugar pine-Douglas fir 
type of the Lower Rogue River area to the distinctly western white pine- 
Douglas fir type of the northern part. While most of this is a western 
white pine type, part of it has a rather low percentage of white pine, and 
in some places western white pine runs as high as 75 of the stand. The 
average for the entire 56. 500-s8ke tract is 15%. 


With any conservative policy of cutting in this region, a heavy 
stand of western white pine is almost certain to follow, The mature timber 
of this species is of good quality and no places were noted where 
Dendroctonus has made inroads. The chief insect enemy seems to be a plant 
louse. ‘The damage from this insect on both western white and sugar pine 
trees of the sapling stage is quite heavy, but death is infrequent, 


Ribes bracteosum was reported by Sipe and Goodding, but was not 
found on any of the plots studied. It seems to be confined to a few of the 
streams at the very headwaters of the Rogue. 


Initial abuts of eradication in this region would probably be 
comparable to the figures for the Woodruff Meadows area. These ran a little 
over $2.00 per acre. It is doubtful whether chemical eradication would be 
feasible, as there are few concentrations of Ribes. 


EH. Yawkey tract 


®, 32°5., R. 72 BL, 4,680 acres. 

Sugar pine-yellow pine type; sugar pine 10%. 

Ribes: (This data obtained throuch the timber company, no Ribes 
data taken. ) 


~The data obtained on this tract were supplied by H. Baun of Fort 
lenin th who is we for the Yawkey Estate to which the property belongs, 


Aecording eur: Baun, the area should require nothing more than 
the attention of a scout crew, as there are few Ribes, if any. 


i. Southeast Crater Park Area 
f, SY S.,R.° 6-75 EL; T, 32 S., R. 6275 E., 2,370 acres. 


White fir-white pine type; western white pine 19%. 
Ribes: R. cereum, R. hallii and R. lacustre, WZ bushes per acre. 
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This region was burned over 15 or 20 years ago and has come up 
to western white pine and lodgepole pine. The entire area is spotty, some 
parts being mostly lodgepole and others 50-60% western white pine. 


The timber is not of commercial size at present, but the area 
deserves attention because of the excellent western white pine young growth. 


dc. Dutton Ridge Area 


tT, ol S., R. 6=_ 75 Beg is 44). acres. 
White fir-white pine types western white pine visa 
Ribes; none. 


Should this area be considered for blister rust control, it 
should be combined with some of the territory close to the Crater rim where 
there is a good stand of white bark pine. The echicf reason for giving 
this region consideration is that it is traversed by the Crater Rim Road 
and has scenic value. The timber, consisting of white pine and white fir, 
is scanty on the northwest slopes but heavy on the southeast slope which 


runs to Sand Creek. R. erythrocarpum is abundant along the Crater rim and 
R. cereum was found on Wheeler Creek. Strips run on this tract showed no 
Ribes. 


K. Swede Basin Area 


G37 Say R. 9 W.; 2. 365., Rk. 8W.; fF. 37 S., Re 8 W., 3,800 acres. 
Douglas fir-sugar ah type sugar chem 28%. 
Ribes:. nones | 


The Swede Basin ronton dans ieee quite extensively logged. 
Formerly it contained some of the finest sugar pine in Oregon. A remnant of 
‘this. remains in sections 13 and 14, township 37 south, range 9 west. Here 
reproduction is poor, the sugar pines ranging from 30-40 inches D.5.H. 
In the logged region to the north,.indicated in brown on the map, sugar 
pine reproduction is scattered. Ribes were not found on any of the strips. 
Apparently this region offers itself to cheap protection. Doubtless some 
Ribes, R. cruentum for instance, will be found. A control area in this 
region should. include mech of the logged country to the north end east 
where reproduction is heavy in spots. It should also include the region 
shown on the map in green. The only Ribes noted in this additional terri- 
tory were R,. eruentum and RK. nevadense, and these were sparse. 


a Bunker Hill Area 


T. SS Ss. r) R. 8, 9 Wg BAR 35 s. e RK. 8, 9g Way 6,980 acres. 
Yellow pine-sugar pine type; sugar pine 25%. 
Ribes: none, 
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Some of the finest sugar pine in the state is in this area. 
While the site is mot so good as that in the Lower Rogue River region near 
Prospect, there is a much higher percentage of sugar pine and there are few 
Ribes in the region. About 7,000 acres here should be given early cone 
gideration as a control area. The region can be reached by a very narrow 
road to the Bunker Hill Mine. 


B g Are 


2. ae Sais Re 3 Bey 1,640 acres. 
White pine-Douglas fir type; 12% western white pine. 
Ribes: R. lobbii, and BR. lacustre; 13 bushes per acre. 


' This area in itself is too small for consideration from a Ribes 
eradication standpoint, and while the territory proper shows few Ribes 
mach of the adjacent rezion has an abundance, particularly of BR. cereum. 
Throughout this section there is excellent western white pine of large 
dimension, but it is very scatterine. 


B mia Mt 


T.°23 §., Re. 1, 2 E., §3,040 acres. 

Sugar pine-white pine-Douglas fir type; western white and sugar 
pine 16%. 

Ribes: none. 


‘There is a rather extensive area in this rezion on which both 
featern white and sugar pine ere excellent. It is possible from the 
paucity of Ribes indicated by the survey that an area much larger than 
$,040 acres has sufficient pine to warrant protection at the very low 
cost which would be required to perform Ribes eradication. This report 
of no Ribes cannot be taken too seriously, however, as Ribes are always 
present in some of the out-of-the-way corners. While the plots showed no 
Ribes, the report on the entire township shows &. lacustre and RB. nevadense 
abundant (there is doubtless R, sangainenm) and 2. binominatum and RB. 
eruentum frequent. 


QO, Marten Creek Area © 
@.iBRsSeecRiek Bejorl;480 aered: 


' Sugar pine-Douglas fir type; sugar pine 22%. 
eri none. 


This is similar to the list in both pine and Ribes conditions, 
and should doubtless be blocked in with it in any protection program. 
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From all. reports this is one of the finest areas of sugar pine in the 
state, Its very limited extent is all that precludes it from first con- 
sideration, 


P, enor Odell and Weldo.L 


“in “Extensive areas. in the ficial ase of these lakes have excellent 
western white pine, but the percentage is low except for small patches. 
There seem to be no areas warranting attention from the control standpoint. 
Fortunately most of these stands are practically Ribes-free, and are 

likely to remain so until they have been logged or burned. 


On The Gascade N h of Wal lake 


The reconnaissance of this region was very general, but more 
first-hand information from previous scouting was available. Western white 
pine is very generally distributed, and in many places is of excellent 
quality. The largest areas are not A=-1 sites for pine, and Dendroctoms 
beetle work is extensive, Before any consideration of these areas from the 
standpoint. of blister rust can be made, other protective work should be 
done. If the pine is ever considered of value commercially or for recrea- 
tional. purposes protection from fire, beetles and blister rust must go hand 
in hand. 


Several places should receive attention in the near future, how- 
ever, Of most importance among these are: (1). the Still Creek area on 
which Ribes eradication should be completed (see Still Creek report), 

(2) the Breitenbush planting (see preeradication survey report), (3) the 
region about Government Camp {see 1°20 annual report), and (4) the white 
bark pine in the Cloud Cap Inn region on Mt. Hood, The last two are recrea- 
tional areas. 


nd lysi 


Table No. 2 indicates that there are 240,770 acres in the south 
end of the Cascades south of township 21 having more than 57% white pine. 
Of this, 38,370 acres have 20% or moré, and 202,400 acres less than 20% but 
more than 5% It is not possible to sive accurate estimates of acreage by 
species. The Mt. McLoughlin area, however, is all white bark pine and is the 
only one of this species reported, The Jenny Creek, half of the Rustler Peak, 
the Lower Rogue River, the Yawkey Tract, the Swede Basin, the Bunker Hill, 
the Bohemia Mountain, and the Marten Creek areas are predominantly sugar 
pine. This gives an acreage for sugar pine of 138,560 acres, The Big Elk- 
Dead Indian Road, half of the Rustler Peak, the Upper Rogue, the Southeast 
Crater Park, the Dutton Ridge, and the Big Camas areas are predominantly 
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western white pine. This gives an acreage of 99,430 acres. 


Besides the areas colored green or red on the map, there are 
approximately 400,000 acres south of towmmship 41 classed as 1-5). This 
includes much very fine but scattering sugar pine, and many strips of 
western white pine in the Cascades which run a much higher percentage but 
which are very: small -in extent, 


Cost of Reconnaissance 


These ‘costs cannot consistently be placed on an acreage basis, 
as there was much of the work that was too extensive. Four men were 
employed during the summer, and the total expenditure for the project, in- 
_ @luding overhead, was $3,399, 88, 


Acreage of white pine over 5%...: 2 240,770 


Acreage of st ict from 1-5). 490,000 
Bota knee ee Ae ag ee ee es - 640,770 


If.all the costs are applied to the 640,770 acres, the cost per 
acre is $,0053, If all the costs are applied to the better pine land, the 
240, 770 acres, the cost Ber acre is $.014, . 


TAB LE NO, 1 
Gosts of. rol Reconnaissance 
in Oregon 
item Amount | 
Supervision and Labor : 
Supervisor's salary and expensed $1,412.07) 
Salaries of assistants 1,141. 67 
‘| Subsistence : 
» Cost of food itl peng} 234, 50 
|2ransportation of mep LL G4 
| L. Slotal | | soot 394. 65] 
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TABLE NO, 2 
RECONNAISSANCE OF AREAS HAVING FIVE PER CENT OR MORE OF WHITE PINE 


PINES 





er Acre] of “hite Approximate Per 
Pine or | Cent White Pine 
Suger or Sucar Pine 
Cent} Cent | Total| Pine Trees|Boerd Measure 









Cent 





Area Acres | Pinber Type 


et 


NN = —— = — eee 
Jenny Creek, 7. 33 §., R. 4,5 B.; T, 39 plas Pine Pay xe | ee 
Si2 R24, OB 18,160| Suvar Pine 21 7 34 8 1 ees | 
*Bic Elk and Dead Indien Road, T. 36 S., 
lp 4B; T. $7 Soaks 4.518, 3 To 33 So, White Pine , 

pHa. 2 5 EB 26 ,12Q| White Fir fé 5D: 

Above = ocO feet 30-90 
Pinus ad Cent, the Rest 

*Mt, McLoughlin, T. 36 S,, R, 4 ¥ 2,880] albicayvl ga mertensi Pinu s_albicaulis - 








20 7\0 ees 








White Pine 






Sugar Pine 
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s | 

*Pustler Peak R. 3,4 4,720| Yellow Pine 19 | 20-25 
Tower Rorue River, oa 32°35; Rk. 5 E.; Le aa | 
33 ® 3B: 34 R 45 87,440 al 13} 


“Upper Rogue River, T. 29 S., R 3,4 3.3 
Re 32 Sue Re le Be yl Ol Si. He Leccoy 
JW i ee 10 R, 3,4 56,280 





White Pine 
Douglas Fir 


a a  e 15 215 = 
Not cruised, Deta from 
cae Pine aaah agent, 


awkey Tract, T, 32 S 7-1/2 B 4,680! S$ Pine —10__} ____49____ 
6-7-1/2 E37, 32 R 87a] 25 370| Waite Pine 52 19 _l = 
R, 6-7-1/2 EB White Pine 38 5 


*Swede Basin, T. 37 S., R. 9 W.; T. 36 penetea Pr) Fir 
Sok. 8 W240 57S R, 3 W, Sees Pine 8 40 
*Bunker Hill, T. 34 S., R 8,9 W; 7. Pee see Pine mene 
35 R, 3,9 W eee Pine 40 
| Maite zone | 
peice Camas, To 27S). RS Re 1,640] Dougles 3 12 

Sines ee H 














Dae Pine 
*Bohemia Mountain 23 R, 1 g les Tir 


*Marten Creek, T, 2 4 R, 1 & 1,430] Dougla 
otal | 240, 770] 


220, ISe- pk or geeape + 7% 0, 777 [> 





Hides 


SSS SSE PAV 1 eee 
til accene bese ml asia Leh 
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des found on this area 


Epagtler Pook 2 | 0 TASES ISA 7 Sl CALE SD DACA SENT NE SET aa 
ower Hosue River aS SN BATE es eae eae, ae |. ee Se A es ae 
pper Rosue River er ee EC a See Wl ee ee 





ewkey Tract No Ribes observed here R, cereum abundant on edjacent areas, 

outheest Crater Par« Eee Pees Oe eee 4 30 
Dutton Ridge rater Park No Ribes on plots A few R, cereum found alone the cree} 

wede Basin None found R, cruentum found in adjacent territo 

unker Hill 
Bie Camas BES) ae ie ae Sa ee ED EE ee 13 
Bohemia Mountain ee No Ribes found on this erea, ae ees 

Merten Creek Yo Ribes found on this area oo 
“Areas bearing 15% stands of white pine, Annual Report 1931 


L, N. Goodding 
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MAP OF WESTERN OREGON 


SHOWING THE AVERAGE % OF 


WESTERN WHITE PINE AND SUGAR PINE 
SCALE IN MILES 
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WIND RIVER NURSERY SANITATION PROJECT, 1931 


While the nursery was reported to be in sanitary condition early 
in the spring of 1921 as a result of previous work, recommendations called 
for two men to be used during the summer to carefully go over all stream 
type areas within the mile zone, and both stream type and upland type 
within the 1,500-ft. zone, (These measurements are beyond the 1,160-ft. 
area of the Nursery and Arboretum.) Accordingly, two men started work on 
June 16 and continued to September 5. A small part of this time, however, 
was spent in scouting for blister rust. 


The ground covered was essentially the same as that in 192s, 192° 
and 19%, Owing to the probability that seed would be washed down from the 
steep slopes immediately west of the nursery if R. sanguineum bushes were 
left close to the 1,500-ft. zone, all of this species was removed as far 
as the top of the slope thus extending the eradication a few hundred feet 
at this point. It will be remembered also that stream type was worked 
beyond the mile zone on Martha Creek and its tributaries in 194 to prevent 
seed washing into the mile zone. All this was reworked in the summer of 
1931, It was not found feasible to treat Trout Creek in this way, as some 
of its headwaters rise several miles distant from the nursery. Trout 
Creek has, however, very little fall for some distance above the mile zone, 
and seeds are not likely to be carried in. 


The following table gives theresults of the Ribes eradication 
work} 


TABLE NO, 3 





SUMMARY OF RIBES ERADICATION AT WIND RIVER NURSERY, 1931 


ganewinziml_0[ 9 | 20or | 1.aa0 | 200% 1. 320 


6,227 Ee eee | a 





*Includes bushes beyond the 1,500-ft. zone west of 


the nursery. 
# Includes bushes beyond the mile zone on Martha Creek 


and its tributaries. 
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| The following tables’ give the etreage, acreage costs and come 
parisons of stream and upland types: 


TABLE NO, 4 


COST OF RIBES ERADICATION 


Cost Per} Total 
a Acres | Acre | Cost 














“Travel was by government-owned truck. 
Expense calculated at 5¢ per mile. 320 
miles. $2.09 railroad fare. 


The region in the immediate vicinity of the nursery was quite 
thoroughly scouted for blister rust. The results show plainly that the 
rust is well distributed. <A few years will prove definitely whether our 
sanitation is effective or not. The nearest pine infection located was 
about 2,000 feet from the nursery. No infection was found within the 1,500- 
foot zone, Reference to last year's report will show that infected pines 
were found six miles west of the nursery, Besides these, both pines and 
Ribes were found infected for two miles along Panther Creek three miles from 
the nursery, at the head of Marthe Creek two miles southwest of the nursery, 
and on a small branch of Wind River one and one-half miles south of the 
mursery. The Ribes at the head of Martha Creek have now been removed, 
Infection on Ribes is no longer & significant matter in this region as it 
can be picked up practically any place outside the mile zone. The map shows 
two places where infection was found on currant bushes within the mile zone. 
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This indicates -how vital complete Ribes eradication is to the sanitation 
of the nursery. In one case, a seedling was. infected, and in the other 2 
bush missed in previous eradications, 


The following table gives the approximate cost of the one week 
of scouting done in this region. 







Day labor | $2830 | 
‘Subsistence| _12,00_1 
2 


Obe 






Next season two men will be needed to go ever the ground. the 
streams.should be watched closely for seedlings and sprouts, and the steep 
hillside west of the nursery should be combed for missed bushes. In two 
or three more years, if no fires occur, the danger from upland Ribes in 
this region will be nil, for brush and trees are rapidly shading out smaller 
seedlings, Similarly, the Ribes flora along the streams will tend@-to iF 
, become.less. significant.....lwo.men.for,.a month or a.month and a-half should 
be able to do all necessary eradication and scouting for blister rast in 

the.1,500-foot and mile zones, . 
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REERADICATION MAP 
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UPLAND TYPE 
Field data by Stephen Coleman. 


Map by L.N. Goodding Nov. 1931. 
STREAM TYPE BEYOND 5860 FEET Copied in Spokane Office March 


28, 1932 by Kermit Miller. 
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SCOUTING FOR BLISTER RUST IN OREGON, 1931 





Most of the scouting for blister rust was done in connection with 
other work. That in the Cascades was accomplished at the same time as 
reconnaissance, The only scouting in eastern Oregon was performed wher a 
trip was made to collect fir seed. The Breitenbush-Hot Springs region was 
scouted in connection with a preeradication survey of the Breitenbush 
planting, and the Mt. Hebo section while a preliminary survey of conditions 
in the Mt. Hebo planting was being made. Special work was done in Del 
Norte County, California, and adjacent Curry County, Oregon. Scouting 
in Lane, Coos and Curry counties, extended back into the Coast Range east 
of Agness. While blister rust has been located at Humbug Mountain in Curry 
County two times, it is dowbtful whether it has extended back into the 
sugar pine region. Blister rust was located on the Metolius in the same 
place where it was found two years ago. 


Mab le No. 7 gives the location of blister rust infections on 
Ribes found this year. Other inspection points are too mumerous to mention 
here. Some observations should be made as 4 result of the season's 
SA le 


mhpahas Longley and Goodding were at Rhododendron during the severe 
ou and dust. storm in the spring (April 21-23). . This was at the height 
of, aecial. production, and led to the prediction that the rust would become 
quite generally distributed for long distances, 


During June, the northwest corner of the state had considerable 
precipitation, while the southern portion remained dry. Scouting 
indicated that infection was literally everywhere in the northwestern 
part. of the state. The drought in.southwest Oregon, however, evidently 
prevented any intensification of the disease if initial infections took 
place. The infections on the McKenzie (on Horse Creek and the South Fork of 
the McKenzie) also indicate thet the prediction was correct. As a result 
of this storm we msy confidently expect new centers of infection to. spring 
up in remote and otherwise unexpected localities. Whereas the Minto Creek 
infection has apparently remained local’ for years, this storm has probably 
resulted in «spreading aeciospores to-many new localities. .A similar 
unusual circumstance may have occasioned this same infection back in 1917 
or 1918, 


Scouting in the fall of 192 and the spring of 1931 revealed that 
blister. rust is established on pines in many places in the Still Creek 
planting. So general it is that careful scouting should be done during 
the season of 1932 with a view to removing all possible cankers, It is 
also of interest to note that two diseased Pinus albicaulis trees were 
found in this area, one by Putnam and the other by Chapman and Goodding, 
both on June 16, 1931. 
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“The Minto Creek Infection Area 
me gee yeh T.11$., R. 7B 


* This appears to be the’ oldest infection in Oregon and has been 
the subject of a special investigation. The first infection in the Minto 
Creek region was located by Zldon Lyle, September 20, 1930, A very 
hasty examination of this area was made by Goodding and Lyle on October ll, 
1920 at which time the age of the infection was determined as dating back 
to 1923 or earlier. 


On May 14, H. N. Putnam, James Mielke, Doctor Longley and L, N. 
Goodding made a more careful examination of the area. The heavy infection 
is located at the base of a talus slope which skirts a2 west-facing lava 
bluff. The bluff itself 4s not extensive; a water course bounds it on 
the north side, and # shallow draw on the south, ‘The heaviest part of the 
infection is south of the talus slope. None of the pines are mature, 
most of them are dominant, and as they stand in the openare limby to the 
base, Ribes sane is rather abundant. Minto Creek is from three to 
five chains distant. R. bracteosum is very scattering alone it, and the 
pines sparse. pir Bip on both pines and Ribes along Minto Creek is very 
light. The pine infection farthest from this center was along the trail 
about 1-1/2 miles toward Marion Lake. Mielke found s single incipient 
canker near the mouth of Pamelia Creek. 


Two. heavily infected trees were examined and the number of 
cankers estimated. -The larger tree, 45 years old and 35 feet tall, had at 
least 500 cankers, Another tree, about 40 years old and 12 feet hich, 
had 100 or more cankers. A careful analysis of the cankers on another 
tree gave the following results; one canker on 1913 wood, one 1914, 12 
on 1918, 21 on 1919, 21 on 1920, 20 on 1921, 5 on 1922, 8 on 1923, 9 on 
1924, °18 on 1925, 22 on 1926, ae 2 on 1927 wood. 


~ Examination of the area leads to the following estimates: 
(1) apparently the initial infection took place not later than 1917; 
(2) the waves of infection were in 1917, 1920; 1921, 1922, 1923, 1926 
and 1927. “Of these, 1921, 1922 and 1927 were heavy waves. (3) There were 
approximately 20 cankers of 1917 origin, 3,000 cankers of 1921-1922 
origin, and 5,000 of 1927 origin in this center. (4) The infection is 
surprisingly local, all the infected pines are near R. sancuineum bushes, 
only an occasional pine 10 chains emay from this center of infection shows 
disease, ~ 


The infection on 2. sanguineum had just begun to show on May 14, 
Uredinia had in no case burst. 
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At the time this investigation was carried on scouting was done 
along f Pemelia Greek and Pamelia Lake and on Minto Mountain. Later in the 
‘geason the regions around Merion Lake, Pine Ridge and north of Big Meadows 
were examined, While the region to the south is mostly mature timber 
with poor Ribes association, there are excellent associations in the 
Pamelia Lake and Marion Lake regions with both Rk. bracteosum and B. 
lacustre. More careful and more extensive scouting must be done in this 
region. Unusual conditions such as those occurring during the severe wind 
and dust storm in the early spring of 1931 may result in widespread 
infection, 


e M He fectio 6 


On August 19, 1921, Goodding scouted the Hebo planting for blister 
rust... This resulted in the location of 12 infected pines closely 
associated with R. bracteosum.. A full discussion of this infection will 
be found in a letter to Mr. J. a. Kummel of the Forest Service, a copy of 
which appears below: 


(Letter to J. &, Kiimmel of the Forest Service, Portland, Oregon, February 
26,, 1982.) 


"Dear Mr. Kimmel : 


"Up to the summer before last I entertained the conviction, founded on 
meagre scouting by Grasovsky and myself, that the Pinus strobus planting on 
Mt. Hebo was in no danger from blister rust. But a year ago last season 
Eldon Lyle informed me, after he had examined the area more carefully, that 
there was considerable Ribes bracteosum at the south edge of the planting 
and that we would likely find blister rust in the planting at an early 
date. On the 19th of last August I went tq Mt. Hebo and took time to do 
more thorough scouting. I wish to give you some idea of my Tindings. 


wp have made a rough-skeich from one of your maps and numbered the 
Streams I wish to discuss. Stream No. 1 is narrow above, and at the time 
‘ visited it was dry except for spots throughout. perhaps half its length. 

- bracteosum ‘in places only along the upper end, becomes much more 
ey petow: Near the east end of the planting the ground on either 
side is marshy and covered by a very dense growth of brush and alder. 

This condition holds for a considerable distance up stream io. 5, and the 
lower end of stream No, 2, Ribes in this brush and alder are quite 

general and are widely scattered, Stream No, 2 has lower brush, and masses 
of RB. bracteéosum. This condition extends up the stream for a comparatively 
short distance, . 
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"I have tried: te, indicate these conditions by colors. The portion 
ges 6 blue is-heavy alder, that in green is dense brush with much 
R. bracteosum well exposed, and that in brown has scattering K. bracteosum 
well exposed and less brush. 


"I was tmable to locate upland Ribes in or about the planting. 


"Alonz the portion Marked brown, the R, bracteosum was heavily 
infected, and I located in all twelve infected pines. Most of these in- 
SeaNtens were on 1927 and 1928 wood, I removed all-cankers found. 


' "None of the bushes in the heavy alder showed infection, and none 
of the pine adjacent to them were infected. 


"Tt ig evident that if the pines in this area are to be protected 
steps must be taken at once, In fact, there is certain to be considerable 
damage along stream No. 1 in spite of any control messures which may be 
carried out. 


: "Bradication is urgently necessary along stream No, 1 down to the 
dense alder, ond in spite of the lack of infection in the portion showm in 
green this should be cleaned out because of its proximity to the pines. 

_ fhis could be done at slight expense. I doubt, however, that it is 
expedient to limit: eradication to these areas. Eradication in the dense 
alders for 900 feet from the pines should be adequate. This will take 

in @ portion of stream No. 5, stream No. 3 and a portion of stream No. 4, 
A 3man crew could easily clean out the areas indicated by brown and green 
in one month. The approximate cost would be $500, ‘The clean-up of the 
more extended area would require the work of the same crew for perhaps 
three months at a cost of $1,500; Considering that this is a very small 
area, the relative cost of which compared with large areas is always 
heavy, the job is inexpensive. Another point that should not be overlooked 
is that there are no native pines in this section to become diseased and 
produce a heavy intensification on the Ribes. For this reason, once the 
Ribes are cleaned out.and the cankers occasioned by earlier infection 
removed from the trees, no heavy and extended infection on Ribes with the 
attendant danger of long distance spread will be possible, 


"The examination I have made is hardly sufficient to constitute a 
preeradication survey, but is adequate to give us some concrete conecep- 
tions. If you contemplate protecting the area, I should like to examine 
more carefully streams No. 3 and No. 4," 
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MAP_OF A PORTION OF MT, HEBO SHOWING LOCATION 


OF PINUS STROBUS PLANTING 


AND ADJACENT STREAMS 


T. 48., R. 9 W., Willamette Meridian 





P. strobus 
and 
Dp *oe8 excelsa 
cS 


© Reavy alder and brush 


©) Heavy brush and R. bracteosum 

*Reported planted but none found. 
R. bracteosum exposed and infec- 
ted with Cronartium ribicola 

Annual Report 1931 

L. N. Goodding 


POT 














EREBRADICATION SUAVE Banveers OF BREITENBUSH PLANT poe ING: (1. 9_§:; 


R. 8 B and: 5.930080 4 Re 8. Ee 


“f Lee obhit cht on survey was wend of the Breitenbush area in 
September, 1931. The purpose’ was primarily to determine the species and 
amount of Ribes associeted with the pines end the nature of the area with 
& view to makine recommendations to the Forest Service regarding the control 
of blister rust, The Forest Service suoplied maps of the region, together 
with data on the time of planting and the mpeates used, 


The Forest Service has recently constructed an excellent road to 
Breitenbush Hot Springs. From this point it is 7-1/2 miles by a good trail 
to the planting. The part of the planting containing western white pine, 
about 3800 acres in extent,.occupies a portion of sections 31 and &, 7. 

9 S., R. 8 E., and sections 4, 5, 6, 8 and 9,.%.°10 5., R, 8 H, The 
accompanying map, traced from a rough topographic map prepared by the 
Forest Service, shows the location of the areas. 


The land surrounding the planting now has a good stand of repro= 
duction, about 90% of which is Douglas fir with some western white pine, 
hemlock and white fir. The burn on which the planting was made has an 
abundance of fallen timber of large dimension, but no seed trees. The 
brush cover consists mostly of Ceanothus velutina and Castanonsis 
chrysophylla, ie dense willow and alder in many places along the streams. 


White pine and Douglas fir among the planted trees are making 
the most satisfactory growth. Some of the higher land is too rocky to 
support forest growth of any kind. Ribes are comparatively scarce. 


The entire planted area is unsurveyed. The nearest section cor- 
ner on surveyed land was in a heavy blow-down and could not be located. 
This made it difficult to tie in the preeradication work. A compass and 
pacing traverse was run along the trail which extends lengthwise through 
the planting and tied in with natural lendmarks. ‘The preeradication survey 
is based on this traverse. An attempt has been made to correlate these 
data with a rough topographic sheet supplied by the Forest Service since 
the time of the survey. 


The sampling was done by a plot method, The man taking the data 
moved out at right angles to the trail through the planting. Ona plot 
one chain square, all trees were counted; from this, a strip four chains 
long and one-fourth chain wide was run, on which all ;=Ribee were recorded, 
The man then moved forward five chains without taking data, after which the 
process was repeated. These strips were run every half mile through the 
entire planting. 
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In stream type sampling the method was modified slightly. When 
a stream was crossed, a strip one-fourth chain wide was run up one side 
for four or five chains and down the other side in the same way, and Ribes 
bushes and live stem recorded, A géneral survey of the region revealed 
that most of the RB. bracteosum and BR. lacustre is along the main stream and 
along the tributaries near the main stream. The R. bracteosum is patchy. 
Both species are less abundant farther up the small streams. RK. sanguineum 
is entirely upland. 


The Paliowtar table summarizes the data taken: 


—PABIE WO, 8 


Number — 
Average | Feet Live 
Number | Stem Per 
Date On _jlper Acre|_Acre __ 
ite pines 
Other species 
Stream type Ribes 
Rk. bracteosum —_;— 31,200 
R, lacustre |_| /_.6 850 


| Ms Seecennen eee OO a A) 
lUpland Ribes 

} R, Sane ope bts 4 212 

| Re lacus tre 
gt Sh =| 


R practeosum | 1 | 61 
Total N14 go =] 4090 








The entire planting seems to offer no great aifticalties. No 
concentrations of Ribes warrant chemical er&dication, As the planting 
plots are widely scattered, much more land will need to be cleared of 
Ribes than is contained in the planting, Not less than 2,000 acres would be 
adequate. . 
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THE RIBE: RIBES_ GARDEN AT BOD BENE Es OREGON 


In the 1920 annual report | fbrade tion is ‘given on a Ribes garden 
established near Rhododendron. As there explained, the plan was to obtain 
data on the susceptibility of the Ribes of southern Oregon to blister rust. 
No systematic data were taken on the Ribes in the garden this year, as it 
was concluded early in the spring. that the bushes were not sufficiently 
well established to permit inoculation. They were examined, however, 
several times, and on at least three occasions the infected leaves were 
gathered for specimens, Owing to the fact that the individual bushes are 
not tagged, what data were collected are relatively unimportant. Table 
No, 9, givine infection data, was prepered by J. R. Hansbrough of the 
Division of Forest Pathology. The two paragraphs below, from a letter 
written by Jas. L, Mielke to L. N. Goodding, explain the table and consi 
tions at the carey, d 


"With respect to data and conclusions on Ribes infection at the 
Rhododendron garden, there is also enclosed for your files a copy of our 
infection data, We find that 4t is impossible to combine your data with 
ours because it is not know on which bushes you found the infection; also, 
we have not assigned any numbers to the bushes we found infection on. This 
makes it impossible to determine the total number of bushes infected. It 
is my belief that it is absolutely essential to place metal tags on all 
these Ribes not later than next spring. Do you have tags that could be used 
for this purpose? 


"You will note that our data which were taken August 10 show very 
little telia present, but instead, practically all uredinia, This is 
accounted for by the fact that you collected all infected leaves found on 
July 24, and consequently sufficient time had not elapsed for telial — 
production. Perhaps there would have been considerably heavier infection 
and more prolific telial production, on these plants had both of us left 
the infected leaves intact, Removing them, of course, has not made any 
particular difference, for we couldn't have secured reliable data on 
relative susceptibility this season at any rate. We have at least found 
out that most of the species are susceptible. Next season we should be 
able to secure a reliable get of data," 


It is evident that some’ of the common species associated with © 
sugar pine are quite highly susceptible. Among these are - klemathense-- 
especially that from the Klamath Lake region--R. eruentum, R. marshallii, 
and R. nevadense, There were no species in the panies ae did not show 
some infection at some time curene the summer, 
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 RDUCATIONAL WORK IN OREGON, 1931 


“Raucational work was limited. Owing to lack of funds Oregon 
state College had.no exhibits at the Oregon State Fair, and as the work has 
always been carried on in cooperation with it, nothing was done, During 
February, however, the college had its annual educational exhibition in 
which the Division was excellently represented. Goodding conducted the 
usual class work in botany, consisting of talks on blister rust, the use 
of slides showing the nature of the disease, and the supplying of blister 
rust material for laboratory use, 


By request of C. J. Buck, Regional Forester, District 6, talks 
on blister rust were made at several of the Forest Training Camps. The 
first of these was held at Union Creek in the Crater National Forest, June 
4, where sixty men were in attendance, The second was held on Smith's 
Fork in California, June 18, the men being from the Siskiyou National 
Forest. A similar number was in attendance, The third was held at Tiller 
on June 25, and consisted of men from the Umpque National Forest. Owing 
to the dryness of the season, some of the training camps were not held, 


‘On Aucust 13 a talk on blister rust was made to students from the 
Ames §chool of Forestry at Paulina Lake. 


Whenever. talks were made, Questions and Answers and U. 3S. D. A, 
Miscellaneous Publication No. 23.were distributed. 


A circular letter was sent to Federal and State Forest Service 
men, County Agents and fruit inspectors. 


Form Letter 


The annual letter to Forest Service men, fire wardens, field 
inspectors and county agents and fruit inspectors is presented in trans~ 
cript. 


"Dear Sirs 


"Have you observed any white pine blister rust in your district this 
season? If you have, please tell us about it. 


"Seouting for the disease this year is not complete, but the indica~ 
tions are that the spread to currants hes been very great. Infection 
on stink currant can be found practically sny place where the currants 
grow in the Coast Range west and north of Corvallis, and infection has been 
found for the first time in the McKenzie River drainage of the Cascades 
(at one place on Lost Creek, two on Horse Creek and one on the south fork 
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of the river). Infection was found on the planted pines on Mt, Hebo near 
Tillamook. These and the heavy infection on western white pine on Minto 
Creek, near Marion Lake, constitute the farthest kmow southward proe 
gression of the disease on pines in Ougeont If you cm add to our informa- 
tion we shall appreciate it. 


"If you do not have literature. on blister rust we shall be glad to 
send you some. " 


RECOMMENDATIONS 


Operations in Oregon will apparently be curtailed. This being 
the case, mach desirable work will need to be postponed. Any additional 
reconnaissance done should be in the nature of preeradication surveys. 
Much work of this character could well be carried on in the Rogue River 
region ab out Prospect, Oregon, in the Bunker Hill Mine area, and in Swede 
Basin. 


To keep the Wind River Nursery in a sanitary condition, two men 
should scout the stream type thoroughly. This should not require more 
than a month. 


Two regions should be given careful attention in the program of 
scouting for blister rust. An attempt should be made to scout southward 
from the Minto Creek infection for long distances to determine possible 
"yockets" of the rust occasioned by and comparable to that at Minto Creek. 
The sugar pine regions in southwestern Oregon deserve better organized 
scouting effort than has been given them in the past. 


Still Creek should receive the final clean-up. 

The entire region about Breitenbush should be careful} examined 
before any Ribes eradication is attempted. While the survey seemed favor- 
able to control at a low cost, there may still be unforeseen obstacles, 


More educational work in the form of newspaper publicity and 
exhibits at fairs is desirable. 
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By Ay Anderson* 
_Janior Forester 


There is probably not over one per cent of the whi te pines on the 
Still Creek plantation infected with blister rust at the present time, An 
inspection of the few cankers found tends to set 1927 as the year of the 
original. infection, However, with Ribes species as plentiful as they were 
and with moisture conditions favorable to the development of the ruct, 
there, is little doubt that fatal damage would have resulted to the 
plantations if no further efforts had been made to protect them against 
blister rus, Practically no damege has been done wp to the present time, . 
Work to protect. the white pines by the eradication of wild Ribes within 
and near the plantings. was started during 1927, A small crew continued 
the SSenb PaAG Oi work. duwkne the 1928, 1929 and 1930 field seasong, 


‘Ge In the orion of 19310 survey of conditions on the area was me de 
and it wae recommended that initial Ribes eradication work be completed. 
during. the.current season, It was also recommended that the acreage 
eradicated of Ribes during previous years be checked over and cleaned of 
Ribes sprouts, missed Ribes, etc, The recommendations were eccepted and a 
crew commenced work at Still Greek during the wn part of — 


(BURPOSES oe WORK. . 


. The pumpases ‘of. the 1931 control measures ss. ‘applied at still 
Creel vere! 


1, To “complete the ‘initial eradication of Ribes within and neer the 
vemeeense# of toe. awk ie pine plantations, .. 6 


Be To. chetanstane fhyeas. ives eradication offerte 





The Still Creek plantings cover approximately 900 acres in the | 
Still Creek.drainage and are located onan area burned over in 1910 in the 
‘Mt, Hood Netional Forest, township 3 south, range 8 cast, Willamette 
Meridian, Almost all of the acreage represented in the plantation was 
planted to pine during 1915, 1918 and 1919, At. some pointe the plantines 
_ border on Still Creek, and at others they ere several hundred feet higher 


"Field supervision by 1,3, Onstet, 
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on the Blopex, 
fhe heavier concentrations of Ribes were found in er near the 


stream type, with Ribes lecustre aud BR, bracteosum predominating, A few 
bushes of z° triste algo occurred in the stream type, 3. ABST Ne - 
sanguine um tig 4 Niscosigeimum occurred on the hillsides, 





cies me ‘stands of planted pine are in a thrifty condition and are 
sg Bh nla by a fine stand of natural white pine reproduction, If this 
region can be protected from fire, insects and blister TuARs there. should 
result excellent stands of white pine, — 


oo me Creer » MarTHODS AND EQUIPMENT 


Camp was established about three miles from Sumit Meadows at the 
old planters' cabin on Still Creek, which was centrally located with respect 
to the area to be worked, Three pack horses were used about one day a 
week to bring in supplies, Chemical was brought in and distributed on the 
job in the seme manner, On an average, 135 men were.employed for.e period 
of three months, though st the peak of the season “a 20=man mit wes 
maintained for a month). Eradication methods consisted of hand pulling and 
kmep sacic spraying, wee" “- 


oo Hand eeriing methods, 


Gel “Hand pulling iipelemitind with. the neo of Rides apie 4 the ihe 
handled. hodeg proved the most. efficacious) was resorted to for the 
eradicetion of B, sauzuineum,.F, trigte and B, lsecustre, uggettin bushes 
ape a&. rrr apeenes of & “bragteoeun » were baage hand mts ie : 


+ Enspeneke spraying me tned a, 


The” ‘Aabaenteablons of B.. riabeakus were perven wi th ais per 
cent rer orriine of Atlacide after the aesociated Ribes were pulled out, Only 
in one instence did this procedure vary, that being on Creek No, 5, Here 
it wes out of the question to first publ the BR. lscustre and then spray the 
BE. bracteosum, This was due to the length°of time remaining available and 
algo because the two species were so.large and intermingled, and formed 
ecres of dense Senpenkresi ong, In this, cage B. laeustre was also sprayed, 


el OO LR addition to sprayine the serial parts of the. Ribes, & ground 
: drench, was applied, This consisted of kicking and roughing wp the ground 
at. the dase of. the Ribes bushes,and then spraying the ground thoroughly 
for several feet ebout the plant, By this procedure it wag hoped that 
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through the absorptive power of the roots in taking up » solution, the 
Ribes bushes might absorb sufficient chemical to obtain e better kill, In 
this work No, 111 mediwn discs were used for applying the spray, 


Various sizes of spraying crews were tried out, With. the average 
conditions om the area, & Seman crew consisting of four men spraying and 
@ foreman to mix the chemical and lay, out string lanes worked most 
efficiently, |: In the heavier concentrations, larger crews were gucce esfully 
used as 2 foreman could supervise the efforts of six men as easily as four, 
amehr tending toward increased efficiency, 


_ Due to the rough topegraphy and the need for chemical in _ 
iifferent parts of the srea, trails hed to be constructed, The longest of 
these extended up Creek No, 5 and was 1,5 miles in length, wo other short 
trails re mede for distribubine chemical along Still Creek, 
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SUMMARY OF RIBES ERADICATION BY HAND PULLING METHODS 
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SUMMARY OF REBES ERADICATION PERV ORMED BY HAND PULLING METHODS IN Ore 
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Bight tone of Atleotias were used on the Still Creek area, 


Af The mex included in this report shows the pine plentation. 
bounderies, the acreage on which Ribes were hand pulled end on which 8, 
and BR. Jecustre were sprayed with a 17 per cent solution of 
cide, ani stream tyne not yet worked, 
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Block Boundaries 

Pine Plantation Boundaries ttt1rriiir 
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STATEMENT AND ANALYSIS OF COSTS 





angporta | 1,765, 82 
Gran Total b bus $7,361,93]$ 72,361.95 





fhe: eradication Camp at the pentors! cebin on still Creek Wes eld 
open until about the middle of September when the men were moved to Swim, 
Oregon, -néar the upper end of the srea, The following is aatatement af~ the 
méal costs of the cam stetioned at the plenters' cabing 


Total cost of ‘subsistence, .....6....5 0.00.05 0 8%, 088, 85 
Total mumber of meals servedsiss. ss. 6.000. ses eee 8,919 

Cost per MOM OIE, RHE. Sore Eee. 1, OLS cents 
Actval ‘ah cont per MOBY 6 oe veo eciecieine se 11425, 3 cents 


The compeiaiite cost per effective man day on hand pith me Wes ..$5, 56 
The cost per effeetive man day on spraying Was,.....cecscescsoa 5080? 
Cont per — of fo Gea Gc _ 
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DISCUSSTOM.AND ANALYSIS 





pltheugh there was some “gue stion es to whe the r or not it wovld 
be necessary to eradicate the Ribes from Creek No, 5 to protect the’ 
erphants tke! Of pine ebout Veda Lake, it was finally soedaaa todo’ so, Due 
of. “tO the heavy concentrations of RB, precteosut end BE, “lncustre on this 
Jnivedpainage, the cost of cleaning tp the “éntire ‘planting crea was considerably 
oTméPe than Was orizinklly “estimated, sihice. the original estimates aid not 
. thacktane thé working of tite drainage, ~ 





An inspection: of spreyed B pbrecteogum bushes on the Still Creek . 
area this fall does not give. mach hope thet.e2 satisfactory kill will be 
secured, Parts of the serial portions’ of the bushes seem to be dying back 

and show the same black streaks fm the cambium layer which sprayed 2 
pie exhibite when the chemical ig teking éffect, Beyond the total 
Os8 Of leaves, the sorsyed bushes of 2, decustre showed: no kiflins effect 
from the cheiteal,’ The roet~ systens- of neither & bracteosum nor & 
lnaust Es enamye. to be ering any mariced inf luence of the Atlacide, | 


_ BagOMe part ONS . 


fhe Still Creek area i¢ in very good shape at the present time and 
before the following recommendations ere accepted, a very thorough 
Pry GVA of a ae ares, fngele be , ante in the spring of 1932, 


eae. Hand pall, Ribes on arene where %. lacugtre ani probably & 
ads ceoaktae were ‘sprayed | ‘aa. the Frey secured is problematical, 


Le A ne check over all sites an which dewey ‘concentrations of Ribes were 
“Found, ‘during the” 1931. season, as. ‘there, will prahe? Wad be some enka ds mache 8 
watt end Sprouts, appearing from, broken, .crowna, ; atiees, i ol 


. ‘3, tn adda tion to ‘the: above ite ancien the, folomins aimee arbas 
2 oes to be. faagaaed pt ; { IGReP RLY f BU } iy 2 





| a. Approximately 3 acres ak hand of Y ies, 
b, Approximately 16 acrea on Creek Mo, 11, 
s oy @, The. upland, type, between creeka, No,, 1 and No, 3 on which are 
Pound 68 Many ss 30 R lacustre bushes to the acre, 
& Upland, type between eyeees Ne, 4 and No, 5 on which are — 
Bo Sie ney. as At fec FEELS end. B .genguineum bushes te the ecre,: 4% 


ot bi 





rs “efter. this work, has. been done.it is believed thet the erea would 
bt rs be on what could be, called.e maintenance basis, A small number of man days 

op SPOR nt on. rechecking the. area, each following year shovld be sufficient to 
tht keep. the Still Creek plantation in e blister rust free condition, 
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BLISTER RUST CONTROL WORK IN CALIFORNIA 
1931 : 


Blister rust control activities in California were continued as a 
cooperative project between the Bureau of Plant Industry and the California 
Department of Agriculture, ‘the California State Board of Forestry, College 
of Agriculture, University of California, and the Department of Botany, 
University of California. ‘There is given below the amendment to the basic 
mémorandum of understanding, which was drawn up to cover the cooperative work 
for the fiseal year 1932 beginning July 1, 1931: 


MEMORANDUM OF UNDERSTANDING 
‘Between 
THE BUREAU OF PLANT INDUSTRY, U, S, DEPARTMENT OF AGRICULTURE 


and 
THE CALIFORNIA DEPARTMENT OF AGRICULTURE . - - THY CALIFORNIA STATE 
BOARD OF FORESTRY -— - end the COLLEGE OF AGRICULTURE 
and Di DEPARTMENT OF. BOTANY, UNIVERSITY OF CALIFORNIA 
. Relative to 
Coove rative White Pine Blister Rust Control Work in California 


Effective July 1, 1931. 


a ae 


4. The BURNAU OF PLANT INDUSTRY agrees. to: 


(1) Pay the salaries and necessary travel expenses of one or more 
employees who shall conduct such work; 

(2) Assist in systematically iscating and destroying cultivated black 
currants (Ribes nigrum) under state authority; 

(3) Conduct. experiments in control reconnaissance and local Ribes eradi- 
cation, demonstrate the practical application of control practices, and obtain 
data on the,spread of the rust; and 

(4). Coordinate control astivities of the several cooperating states and 
_ agencies by furnishing regional leadership and supervision, and to provide 
employees and the cooperating agencies with blister rust subject matter ph 
technical information, _ 


B,. The CALIFORNIA, DEPARTMENT OF AGRICULTURE agrees to: 


(1).Pay the salaries and expenses and direct the work of one or more 
men who, shall, during the proper season, inspect plant ‘shipments for violations 
of. blister rust quarantines; 

(2) Use its regular employees, so far as their other duties permit, and 
direct, their, work in systematically locating and destroying cultivated black 
currants, scouting for white pine blister rust and inspecting nurseries for 
this disease; . - | 
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(3) Undertake such destruction of white pine or Ribes in California 
and such enforcement of state laws es may be necessary for the effective 
prosecution of blister rust, control work; and 
, (4) Furnish the state leader in charge of blister rust control work in 
California such office space as may be necessary for the proper contac of 
his work. 


C._ The CALIFORNIA grate BOARD OF FORESTRY agrees to: 


(1) Use its regular employees, so far as their other duties.permit, in 
systematically Jocating and eradicating cultivated black currants, scouting 
for, white. pine blister rust and assisting in the compilation of information 
concerning location, ownership and volume of sugar pine stands as a basis for 
control work. 


D, The COLLEGE OF AGRICULTURE, UNIVERSITY OF CALIFORNIA, agrees to: 


(1) Assist the employees of the Bureau of Plant Industry, through the 
University Division of Forestry, by furnishing available technical advice 
and records; 

(2) Provide office and laboratory facilities, through the University 
Division of Forestry, for the employees of the Bureau of Plant Industry who 
are stationed in California to conduct technical studies upon the feasibility 
of chemical eradication of Ribes. 


E, The DEPARTMENT OF BOTANY, UNIVERSITY OF CALIFORNIA, agrees to: 


(1) Assist employees of the Bureau of Plant Industry engeged in technical 
investigation of the chemical eradication of Ribes, by furnishing technical 
advice, and laboratory space for three workers. 


F, It is MUTUALLY AGREED that: 


(1) This memorandum may be terminated at any time by any one of the 
parties by written notice, and may be amended by mutual written agreement; 
(2) The cooperative plan of work in this memorandum will be followed as 

being the best method of control of white pine blister rust in California; 

(2) All official records and reports of work performed under this agree- 
ment shall be open to inspection by any or all parties to this agreement, that 
all findings of blister rust made by any party to this agreement shall be 
promptly reported to all other parties to this agreement and that 211 specimens 
collected by any party to this agreement which are suspected of being infected 
with blister rust shall be submitted promptly to the Bureau of Plant Industry 
for final determination; 

(4) The results of the cooperative work may be published jointly, or 
upon mitual agreement by either cooperating party, due credit being given to 
the cooperating agencies. All manuscripts therefor shall be criticised by 
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the cooperating parties before publication; and ali form letters, bulletins 
and any other inl poy to be mailed in penalty envelopes shall be submitted 
t form roval by the Byrean of Plant Industry before being 

printed or distr yehed: i 

(5) Obligations by the Bureau of Plant Industry are contingent upon aporo- 
priations being made therefor by Congress; and no funds of the United States 
shall be expended in compensation for host plants destroyed in control work; 

(6): For the fiscal year 1932, the Bureau of Plant Industry shell contri- 
bute in value approximately $34,000 to the support of this cooperative work, 
the California Department of Agriculture approximately $9,000, the California 
State Board of Forestry approximately $3,000, the College of Agriculture, 
University of Cplifornia, approximately $10,000, and the Department of ROSEY: 
University of California shall contribute in value approximately $2,000, 
thereafter the amount to be contributed by each shall be determined and cared 
upon by supplemental correspondence or amendments. 


Date  ‘gtensture 
0/5/31 . (s)_ Dudley Moulton 
ar . Director, California | Department of 
Agriculture 
9/30/31 (s)_L. B, Pratt. 

State Forester, Gelifornia State Board of 
Forestry 

0/6/32 (s)_C, B, Hutchison. by Thos, Tavernetti 


Dean, College of Agriculture, University 





of California Asst.Dean 


10/6/31 A i —-(s)_W. AL Setchell 


Department of Botany, University of 


California 
lfaaferiy being in (s) Wm, A. “Taylor , 
. ' Chief, Bureau of Plant Industry 
(88. Mt. ) 
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~° ‘BLISTER RUST ACTIVITIES IN CALIFORNIA, 1931 
George A. Root 
Associate Pathologist 


INTRODUCTION 


Reports’ on the California work have been prepared by the several 
ticles leaders in charge, The subjects reported on are as follows: 
Ribes Ecology, California, 1931 by F. A. Patty, Ascfistent Pathologist; 
Experimental Ribes Eradication, Lassen National Forest, California, 1931 by 


W. V. Benedict, ‘Assistent Forester; end Control Reconnaissance on the Klamath 


National Forest, California, 1931 by T. H. Harris, Junior Forester, The 
results of the investigations of Ribieides in California are pra sail 
in G. BR. Van Atta's special ee 


i ERADICATION 





‘This project, as far as an organized program is concerned, was 
wrought to a close in 1930, ‘The discovery and removal of bushe® which may 
be found in the future are largely left to the various agricultural com 

missioners or their inspectors. Members of the blister rust personnel may 
find plantings ‘in the course of their work and remove them as in the past, 


NURSERY INSPECLION AND QUARANTINE MATE ERS 


The status of this work remaine the seme as last yeer, ‘The 
Bureau of Nursery Service of the State Department of Agriculture conducts a 
certain amount of regulatory and inspection work and is cognizant of the 
pert played by Ribes in control of blister rust. When this disease becomes 
established in the state, the inspection of blister rust hosts in nurseries 
will assume 2 much more important aspect than it does at the present time, 


Contraband material in the way of blister rust hosts is con- 
tinually being intercepted at the border stations by State officials. This 
is particularly true. in the case of Ribes, when the red flowering currant 
(Ribes sanguineum) is in bloom in the early spring, ‘The entrence of host 
material through these stations may present more of a menace than does the 
entrance of such material through transportation by common carriers, 


SANITATION OF NURSERIES 


The need for the sanitation of several nurseries which are grow- 
ing S-needled pines (See Report of 1930) is not particularly urgent at the 
present time. Until the rust makes its appearance in the state or is found 
more widespread neer the California border, actual eradication of Ribes 
around these nurseries can be deferred without danger, 
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The. nursery.at. the Feather River Experiment Station near quincy 
in Plumas. County was visited this fall, _ This is wider the jurisdiction 
of the California Forest ixperiment Station, ‘his nursery for some years 
had practically.. been. abendoned but of late has taken on new activity, 
Several species of forest trees are now being propegeted in nursery beds, 
Three of these beds contain suger pine and it is reported about one-third 
of the nursery will be devoted to this species sometime in the future, 
These are grown in various types of soil to ascertain which produces the 
best growth, .. {hough the nursery is primarily for experimental purposes, 
these, trees, on reaching a certain age ere given to public and private agencies 
throughout the state, hus there is some distribution, and sanitation of 
this nursery would be in order when circumstances warrant, <A casual in- 
spection of the 1500 foot zone revealed no difficulty in securing a pro- 
tective area, | 


SCOULING FOR THE DISEASE 





Northern California, particularly the northwest section, continues 
to be the most likely place for the rust to enter the state, This was 
brought out again this year, when the rust was found on Brush Creek in 
Curry County, Oregon, one of the two locations at which the rust was found 
in 1929, This would seem to indicate that infected pine is nearer this 
point then is known at the present time, Considerable scouting was done 
by the Oregon men but no other infections were found, This did not pre=- 
clude the possibility that the rust would not be found in California, but 
the chances of its being found there were somewhat lessened, 


It seemed most desirable to stert scouting on the coast as soon 
as possible. On September 15, Patty and the writer left Redding, taking 
the lateral highwsy which runs through Weaverville to the coast. Inspection 
of Ribes was started 15 miles west of Redding and continued to Blue Leke 
not far from the cosst, The greatest number of inspections were made on dH. 
cruentum, One side trip of seven miles was made out of Helena, hoping to 
find R. bracteosum but without success, Much of the country traversed was 
quite dry with suger pine scattered sparingly most of the way. A trip of 
l2 miles was made out of Willow Creek to the Hoopa Indian Reservation. ik. 
cruentum was the predominating species found. R&. bracteosum was first ob- 
served about 15 miles west of Willow Creek and at verying intervals to Blue 
Lake. 


On reaching the coast, inspections were made at various points 
from the mouth of the Klamath River near Requa to Crescent City. Later 
on inspections were made south of Requa to Trinidad. From Crescent City 
scouting was done along the Smith River drainage to the Oregon line. ‘Two 
side trips were made, one over the old Grants Pass Road to the north and 
one to Big Flat to the south, On both trips few Ribes were noted but there 
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was en excellent opportunity to observe veuhoiaet tien of western white and 
ayear pine. Much of it was of the open. ty pe. 


Inspections of R bracteosum continued to the north of eucant 
city end in the vicinity of the town of Smith River, From this Place one 
side trip wes meade to Low Divide which afforded good pine but poor Hibes 
inspection, 


Harris and Blomstrom started work in the vicinity of Scott Valley, 
continuing south to a point near Trinity Centre, then west through Sawyer's 
Bar to the Klamath River Highway and then to Orick., | 


i ' Benedict started scouting the territory in the vicinity of & 
Shasta City, Weed and Castella, The Mt. Shasta country has always ey 
considered a likely place for the rust to gain a foothold. It is cut by 
numerous streams and has a rainfall exceeded only by that of the coast 
repens 


i ¢ The following tabulation sumnerizes the scouting work performed 
during the 1931 field season: 
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TABLE NO, 1 


SUMMARY OF SCOUTING IN CALIFORNIA, 1931 








Inspectors {| Date | 
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the finding of the rust in Curry County, Oregon is worthy of 
mention, This gave interest to the scouting in California, where inspec- 
tions were made at points further south both inlend and along the coast . 
than in previous years, The inspections of the control reconnaissance crew 
throughout the summer west and north of Yreka in the Klamath River drainage 
can be considered a part of the scouting program, It is true that some of 
these inspections were made too early in the season to get the outposts of 
possible infection centers, however, scouting took place over a wide reuge 
of territory under meny different conditions. It ie felt that had the 
disease gained a foothold to any considerable extent, it would have been 


noted, 
EDUCATIONAL WORK 


This is the first year, perhaps, that the educational work has 
not been kept up to its usual standard, particularly in the way of exhibits, 
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Several things have contributed to this, the mein reason being that the 
project leader was associated with the ecology studies during the period 
of most of the agricultural fairs, The progress of the work was not 
waterially impaired nor the interest particularly lessened because of the 
absence of exhibits. However, this phase of the educational work should 
be resumed, most assuredly so when the rust makes its appeerance in this 
state. It would be well to plece exhibits at fairs in those counties near 
the northern border of Califormmia even prior to the time of its entrance. 


The exhibit at the California Academy of Sciences in Sen Francisco 
was changed to meet the progress of the work in California, 


In keeping with the policy of the U, S. Department of Agriculture 
in having its various divisions use the radio eas a medium for educational 
purposes, a series of four talks on blister rust, including one on the 
California work, was broadcast over station KGO, in Sen Franciseo, This 
is the key station of the National Broedcasting Company with which is 
associated a Pacific network of seven other stations sat bare in the 
wenaata states, 


dn erticle giving the status of the blister rust eat the end of 
1930 was printed in one of the Merch issues of the Pacific Rural Press. 
The article, “Blister Rust Control in the Inland Empire” by S. N. Wyckoff 
was sent to all the Comty Agricultural Commissioners end to Supervisors 
of the national forests of the state. There wes one newspaper release 
during the year. _ : 


an educational set of blister rust materiel and literature was 
given the San Francisco Teachers! College. This about completes the 
list of schools and colleges which were designated to receive such sets. 


‘Specimen boxes end information were sent on request to a number 
of schools and-individuals throughout the state. 


A form letter regarding the present status of the rust was sent 
to County Agriculture] Commissioners, Farm Advisors, Supervisors of the 
national forests, officials of the State Board of Forestry and others who 
are interested in the blister rust work, ‘The letter is as follows: 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
BURKZAU OF PLANT INDUST RY 
Cooperating, With 
State Department of Agriculture 
State Board of Yorestry 

end 
University of California 


Blister Rust Control 
‘Capitol Extension Bldg. 
Sacramento, Calif, 


The White Pine Blister Rust at the End of 1931 


Except for several new pine infection centers in the 
white pine belt of northern Ideho, the status of the rust remains 
about the same es last year in the other western states, The 
currant-host infection in southwestern Oregon, found in ly<y, 
continues to be the southernmost point of blister rust #pread. 
This is within fifty miles of the California border, and from this 
point a southward spread hss been anticipated. 


Extensive scouting in Del Norte and Siskiyou counties 
of California has failed to reveal any signs of the disease. Tiuis . 
hes been: in keeping with the results found in other sreas near the 
outposts of rust infections. Wext year the tables may be turned 
and en extensive spread sare aera If so, we may expect to find 
it in this state. 


The blister rust program was carried on this year as in 
the past. Control work wes done on the Lassen National Forest, the 
third on which protective measures have been taken -- the other two 
being the Stanislaus end Plumas forests. 


Very respectfully yours, 


(8) George A. Root 
State Leader in Blister Rust Control 


Sacramento, Calif, 
November 16, 1981 
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By 
Frank A.. Patty . 
Assistant Pathol anh ah. 


: a aie ‘ ‘ PURPOSE 


Phas report deals with the work in progress in making a compre- 
hensive study of the Ribes of the sugar pine region of California to determine 
the factors governing dissemination and germination of the seed, and growth 
and distribution of the bushes, An understanding of the factors will, 

assist in planning Ribes suppression programs and in developing management 
ae? for ange pine areas to be me tanhet from blister rust. 


eer ty Moll’ types of studies or experiments have been evolved in an 
attonnt to anener. the followjng list of questions: 


1. What is the yearly rate of restocking of a sugar pine stand by 
Ribes after the timber Ais removed? ' 


a oe iat is the yearly rate of eee of a sugar pine stand by 
Ribes after the Ribes bushes have been removed? 


3. Do new or old Ribes’ bushes supply the seed for the restocking of.a 
— pine stand by Rides after removing the timber?’ 


as “Eow long will ‘Ribes seeds remain Viable if stored in the duff and 
sot 


5. hat is the ottect of duff and soil @isturbances nthe Peon oy gyal 
of Ribes seed? 


6, How far from a given center are Ribes seed disseminated! What are 
vhs! ‘agencies of dissemination? ; 


?, If a Ribes bush is allowed to produce one crop of seeds and then 
is destroyed, how many years will elapse before all of the seeds will have 
ee 


~~ >6, Are Ribes’ en stored in the auf? and soil? If so, in what layers 
and: sp how Tene a sola 2 pat 


9. What is the rate of HME of Ribes bushes? 


~310, "At what beg ‘a6 ‘new Ribes bashes and, sprouts from old bushes. begin 
to trait? : 


247 
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LOCATION OF WORK 


Zhe studies have teen limited to the Stanialaus, Sierra and 
Lassen national forests. However, most of the work has been centered around 
the Strawberry area of the Stanislaus National Forest as this forest is 
centrally located, These locations were selected because they offered 
a Variety of growth conditions for cut-over and mature timber lands. 


rUDIES 45 


ws ded wer dior the ies ‘fiela season Ribes teen isvenueatthns were 
dvtiesined.”: On aceount of a reduction in field force from five to two men, 
it was necessary to confine most of the work to checking plots already 
established. However, a few new studies were started. Although it is too 
early to expect any significant data from the new 1931 studies, a brief 
description of each one will be of interest. 





Purpose. This study fs designed to determine the distance Ribes seeds 
are disseminated and the disseminating agencies. These points are impor- 
tant to know in that areas freed of Ribes will probably be invaded to some 
Gh aay, . . 





na eatment. A circular plot, thirty feet in dia- 
meter and Ee a pron ef approximately 100 Rihes roezli bushes, was 
laid out near Round Valley on the Lassen National Forest. Strips four 

feet wide and one hundred twenty feet long, originating at the center of the 
circie and running in the four cardinal directions, divided the circle into 
four quadrants. Bushes found on the strips within the circle were removed, 
as were the ones within a rediue of half a mile outside of 1%. ‘Thus Ribes 
were = only on the Raye rekees the @ircle. 






7 The plot is in the sdnuare timber near a nian de on fairly Level 
ground. Sheep are driven over the plot every year, consesuently the soll is 
pretty well disturbed every ‘spring er germination aria “arainn place. 


1-314, A similar plot on Lave? ground was established at 
Strawberry on the Stanislaus National Forest deep within a eut-over area 
from which the Ribes had been eradicated. This plot has been given serial 
number 1-31A so it can be identified with the one at Round Valley on the 
Lassen National Forest. A check of these plots every year should give some 


indication as to the distance Ribes seed will be spread from» given center; 


*1-31. The "1" represents the serisl number of the plot and the "31" the 


year in which the plot was established. 1921 was the first year this system 


of numbering has been used, 
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“The purpose of ‘tad, ’ susay ts i. ‘Misinalas the presence or 
@s seeds in she various layyee iof the duff and soil. 


rb. de aud re: ment : omplae of duff and goil were taken 
: 0 wey Sahen Ager = ‘mature timber and cut-over lands on the 
1 2 “Pegi gored. otf gee oe gent a Poms d ‘ ty Tabby one 










reened and th f wetenntagh eptkest in paper 
ded in n half. One: portion was used An a vEney 
il be Hager th ot Tagen: | 3 





A unit {coking ‘of 144 eumpartments: eee plates, lotr 10" 
‘of cedar. The samples of the various layers of duff and soil were 
placed in mre flats or compartments and then covered with fly sereen to 
keep. .out, birds,.and rodents. If seeds are present in the samples, germination 
will probably occur in the spring. A known number of Seais were planted 

in six of the flats containing sifted samples of duff and soil to check 

the efficiency of the arrangement. 
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p sei 21 "s nts. rina oF a wide and 
forty chains long were au! saeaned 6; ‘ se a four Inches near 
Strawberry on the Spanislavs National at pene “gear HR, rand: Valley on the 
Lassen National: sat where Ribes bad bean. ja. Mae duff was raked 
off before thes : paekre ey. ae Vrs ane any gadAs stored in the 
soil some of thew’ wh’ Ag: tobably cermine Sttawberry’ area was 
freed of Ribes in he end..1927 pe a nt ae §oD was performed in 
1930. The Round Valley PCP, WAS treet 5 ae es ion. Pe 


D,. 4-3) Ribes se eed germination study. - , . 


Purpose. The } 














Purpose. This stody was begun. to Tatarntait ‘how | — years it will take 
for a given ¢rop of seeds to germinate when planted in cultivated soils 
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W. 969, Ribes seed germination plot showing dense growth of R. roezli near Round Velley Renger Stetion. Lassen Nationel Forest, 








growing in cl@ suger vine-fir cut-over, Stenislevus National Forest. Most of the fruits hang down 
under brenches. For this reason stems were cut off and turned over to show fruits better. 


Annual Report 1941 
F. A. Patty 
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restment. Pour plots 8tx gt were established ‘ot 


Plot de erint ss g 
Strawberry on ‘he Stanigidee Wationel Forest. ‘The soil on tha plots was 
“igaltivated, 2,500 ‘seeds were planted in each | ‘one, and then the plots were 
‘‘misid@ "rodent proof, Check plots of the same dimensions were loid out near 
‘by but they were neither planted nor sereened, All of the seeds used in 
bern we tea titer oe in the fall of bee ' : 


“i eb $2 tT 





Purpose. This study is planned to determine how long Ribes seed will 
remain viable when stored under different conditions. 


Plot description and treatment. In one case the seeds have been stored 
on top of the ground in a wooden container where they are subjected to 
extremes of moisture and temperature. In a second case the seeds were 
layered in sand in milk bottles. The latter were inverted and buried / 
beneath 8 inches of soil and 4 inches of duff. It will be necessary to 
run germination tests on a part of each lot every year. There are 
approximately 25,000 seeds in each lot. The seeds are located in an opening 
on a north exposure near Strawberry. 





. This study was started to obtain a picture of conditions 
as they exist before and after an area is logged. 


Plot description and treatment. On two 4-acre plots, located in 
virgin timber soon to be cut, permanent stations were established from 
which photographs were made of the density of the timber, ground cover and 
brush. A census of the Ribes population was also taken. One plot is 
located in sugar pine-fir and the other in sugar pine-yellow pine type and 
both are in the Stanislaus National Forest near Strawberry. 


PROGRESS OF OLD STUDIZS 


fhe following studies which have been under way for a year or more 
will be taken up and discussed separately. None of them have been carried 
to completion but a few have yielded some valuable informtion. 





Purpose. The purpose of this study is to obtain information on Ribes re= 
establishment in sugar pine-yellow pine and sugar pine-fir types following 
logging, and the influence of the removal of the Ribes bushes before and 
after logging on Ribes reestablishment. — 
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i mt. Two S-acre plots in uncut sugar pine- 
fir type and two 5-acre plots in uneut sugar pine-yellow pine type were 
established in the spring of 1929 near Strawberry in the Stanislaus 
National POrest.. Previous to logging, the Kibes bushes were removed from 
one sugar pine-fir snd one suger pine-yellow pine plot while on the two 
remining plots a census of the Ribes plants was taken but they were not 
destroyed, The timber was cut immediately following establishment in 1929, 
Old ani new bushes were removed in 19H and 19Sl.on all plots constituting 
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fable No. 1 shows that Ribes seeds did not begin to germinate to 
any extent until the second year after logging, it is reasonable to assume 
that there were viable secds’ stored in the soil because some of the old 
bushes that had @scaped lossine were bearing a few fruits in the fall of 
the same year in which the timber was cab, These 61d suppressed bushes 
frequently take on new life after the stand of timber has been opened up 
and produce fruits in abundance so an area will be immediately supplied 
with afew new seeds, Tho feet of live stem and the old bushes represent 
the Ribes present before logging. A few of these old bushes were missed 
during each check, 
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“ibis i, oni study was begun to obtain: en rboms Vien on Ribes reestad-' 
1ahment in stream type after logging. 





ob a 2 an reatment..One plot of six acres in uncut stream 
ones s Was established in the spring of 192° near Strawberry on the Stanislaus 
National’ Forest. “Falling operation started almost iumediately after 
establishment,’ @ohseqnently no Ribes data were taken previous to logging but 
it was estimated that the Ribes averaged’ 75 bashes per’ acre,® The ol@ and the 
— ‘Ribes _ were removed am a tad: — iho lena & check of © 
the plots*°" * 
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usually one séason in which the largest number of seeds° germinate, and it 
_is referred to as the year of maximum germination. — 
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According to the results that are found in Table No. 2, a few 
eeds appeared the same year in which the timber was cut, but in 1930 and 
[1931 akon germination occurred. Winety-one more RB. roezli seedlincs, 
per, acre were found on the plot in 1931 than in 194, while in 1931 there 


were 81 less R. mevadense seedlings per acre than in 1920. The total seed-, 
_ling production for 190 just about equaled the total seedling production for 
| 1931. | 


99 Be 


4. comparison of Table No.1 with Table Mo. 2 brings out the fact 


that in stream type many Ribes seedlings appeared the first year after 
_ logging, while in the sugar pine-fir and sugar pine~yellow pine types 
germination really began the second year after logging. These conditions 


may not prevail over all areas. 
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Purpose. This study was begun to determine how many years elapse after 
Ribes bushes have been removed from an area before the year of maximm 
germination ig reached, Over a period of four or five years there is 


: 


Plot _descrintion and treatment. One plot of 1.6 acres in sugar pine- — 
fir type cut over in 1925 was established in the fall of 1920 at Cow Creek | 
on the Stanislaus National Forest. The mature bushes on the area were 
bearing a heavy crop of fruits. All of the plants were grubbed out and the| 
fruits were left on the ground in the approximate location of the old 
bushes, The old and the new bushes were removed in 1921 constituting a. 
check-of the plot. 


TABLE NO. 3 
RIBES REESTABLISHMENT ARISE BRADICATION OW OLD CUP=OVER LAND 
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"Estimated that seedlings average 1/10th foot of live stem per bush. 
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RIBES DISTRIBUTION MAP 
OF 
COW CREEK SAMPLE PLOT 


STANISLAUS NATIONAL FOREST 
CALIFORNIA 
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“table No. Ks gives a pieture of the conditions as they were found 
‘on the plot ‘in 193. The large number of seedlings per acre that appeared 
the year after Ribes eradication is probably only a fraction of the number 
of RP ANE seedling crops for. this plot, 





“"“ Purposé: In “studies Nos. 1, 2 and 3 seedlings as well as old bushes 
have been removed every time a check was made. In this instance the plot is 
being studied to note the effect of Ribes reestablishment in the presence ~ 
of seating bushes. and to determine the influence of other plents on Ribes. 


t descr and t t. One “it: of ten acres in sugar pine- 
yellow pine type near Cow Creek on the Stanislaus National Forest was 
Yogzed in 1923 snd fenced in 1927. The Ribes bushes were staked in 1923 
and the plot was checked in 1928, 1929, 1920 and 1931. Three-fourths of 
the plot is ‘covered with a dense growth of brush. This is a good” sugar 
pine site os a Fair | one: ‘for Ribes. : 








7 RIBES OPULATION OF COW CREEK SAMP LI PLOT 1928- 





There are a few interesting points which Table No. 4 brings out. 
An increase in the mumber of new Ribes bushes has occurred each year up 
until 1930 after which time (1931) no new bushes were found. A few Ribes 
seedssprobably germinated in 1931; however, possibly none of them survived 
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due to the exceptionally dry summer, During this same year many of the 
more recently established bushes died and many of the old ones were pro- 
bably injured. by the drought and possibly they will be found dead when 

the next check is made. On account of the dense brush present on the plot 
a few Ribes bushes have been missed from year to year. This accounts for 
the discrepancies between vertical headings "1928" and "1929". Once the 
bushes are staked, there is a ay slight chance of missing them in 
mnbenncent aheqks. 


ii “So Lox ie cesian Nh dae of the dead Ribes bushes here. given no indica- 
tions ‘that other species of brush are instrumental in shading out Ribes 
plants. In many instances they are successfully competing with dense 
growths of bear clover and Ceanothus. 





Purpose. rere Ribes are not as numerous on dry slopes as they 
are ‘om Moist ones, Neither do they appear to restock an srea,where dry condi- 
tions prevail, so readily after Ribes have been removed, If planted _ 
seeds are given woisture will they germinate and survive on dry slopes, 
or are the soil, conditions unfavorable to Ribes growth? .Further,, are there 
seeds lying dormant in the soil ane will p areinate when moisture condi- 
tions become favorable? | ) 20: 


description and treat - One set of 12 fenced milacre plots 
was established on a dry slope in 1929 and a second one of the same type 
in 1930 on the Strawberry area of the Stanislaus National Forest. Hach 
set of plots was divided into thirds and treated as follows: (1) not 
disturbed, (2) duff and soil spaded under, and (3) duff removed and soil 
spaded. Half of the above-treated plots were irrigated end the other 
half were not, Sixteen whole fruits of RE. roegli were planted, and staked 
on each milacre. : 


Results to date: 
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Table No. 5 gives the results of ie eT checks on the plot 
set up in 1929, More seeds germinated on the nonirrigated milacres than on 
the irrigated ones in 1920; however, more seedlings survived on the latter 
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than on the former in the fall of 19% and the spring and fall of 1931. 
All: of the planted seeds did: not come: through the first year and their 
germination and, survivel records: for,1921\ eppear in the last two: vertical 
eolumns of feble-No. 6. In this ease: more: seedlings cerminated and ~ 
yar eye tn She derdgnthtc ni aente fhan nay the nonirrigated: ones in 193i. 
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dy ‘In ‘Beble-¥o, Sk’ widdcpe found Aberebyahth! of-thecthecks siile on 
Ses pat esteblished in 1930, Omly\e very smell number’ of planted’ seede- 
germinated where.moisture.was-available. Wot.a single seedling appeared 
om.the dry. milacres. Wo voreneas auipesigon were found on either oft ther 
Swpcs06 ani Bhoh eo: s frubte an 
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. An attempt is being made in this study to determine if Ribes 
seeds are stored indifferent layers of the duff and goal, 6%. 


Description of study. The methods used in collecting these samples as 
/ “well as the places of collection were described in study 2-21. The samples. 
pie re collected in 1930 were ran through a small fanning mill to\ 
6 #664 from the duff and soil, Seeds of plants that are 
tert ed, with, Ribes were collected:to aid in identifying.the Ribes seed. 
The, 19 nent Gt tte 4 sin ai mae not begn pus through the Tapning wd one 


| DARED, sl 1. ‘the 1930 collection. of duff sauples was. lanalgsed: with 
tas 84 per cent of the sampléa of the top layer, 67 per 
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ye Owings 

| 8 ent rue the middle layer, and 31 per cent of the third layer contained 

Mgéedsof all descriptions, Ribes seeds were found in 12 per cent of the 
‘eek from the top layer, 12 per cent.of the samples from the middle layer, 
“aid 5 per eént of the samples from the bottom layers There was sn averaze 


ae ‘four Ribes seeds per se for all layers of duff and soil,| 
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Purposes ‘The study was hidkue to discover. the effect of different 
- ‘type he -gotl 1 disturbance ‘on the germination of planted “seeds and the ones 
| ready stored in the soil. 
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t ment. Seven fenced plots haying either 
“24 or 36 milacres’ each were established in 1020 and 1°30 in the Strawberry 


Tieton of the Stanislaus National Forest. They were located in representative : 


"timber types and exposures from 4,500 to 6,500 feet in elevations Each 
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hat divided, into thirds and treated, as. pot abhorsy, : one third wes, fenced: | 
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with fly screen and covered with cheesecloth, another third was fenced 
with fly screen, and the last part was neither fenced with fly screen nor 
covered with cheesecloth. ‘The fly screen was used to exclude rodents and 
the. cheesecloth gave uniform shading. Milacres on the plots were given 
the following treatments; duff and soil. undisturbed, needles raked off, 
duff partly reked off, duff completely removed, duff removed and soil 
spaded, and duffand soil cultivated together. All of the above disturb- 
ances were not made on each set of plots; however, a sufficient nwnber was 
set up on representative sites, Half of each milacre was planted with from 
8 %o° 16 medium sized Ribes fruits and, the other half of each milacre was 
left unplanted, 


eSULUS vO Cate: TABLE No,. 6 


INFLUENCE OF DUFF DISTURBANCE ON PF. 





Number of Ribes Per Acre For 
19<9 Pianting 1940 Plantings 
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*"No data for 19H plantings. 
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TABLE NO, - 6A 
INFLUENCE OF DUFF DISTURBANCES ON STORED RIBES SEED 





|Number. of Volunteer Ribee Per Acre For Plots Estab- | 
lished in 1929 | 
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Table No» 6 gives a summary of the number of planted seeds germinat- 
ing and the seedlings surviving on the plots established in 1929 and 194, 
If a Ribes fruit is planted in the fall, part of the seeds may germinate the 
following spring and part one year later. Vertical columns five and six 
represent this delayed germination and the number of seedlings surviving. 
Table No. GA shows the number of stored seeds germinating and seedlings 
surviving on. the plots established in 1929, No volunteer seedlings appeared 
on the plots established in 1930. . 


fhe results obtained from these plots, as well as general observa- 
tions, indicate that. duff end soil disturbances favor Ribes seed sérmination, 
while undisturbed duff does not favor germination. There are probably 
several reasons why duff inhibits Ribes seed germination and seedling’ survive); 
(1) the roots of the seedlings are unable to penetrate the lower packed 
layer of duff; (2) the duff dries out rather rapidly in the late spring, 
leaving the seedlings high and dry before the roots have had a chance to 
penetrate down to moisture; (3%) if the seeds are in the soil beneath the 
duff, conditions for germination may not be favorable and in the event that 
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germination does take place, the seedlings are probably unable to push up 
nee the lower packed layer of duff. 


ne éhecktag these plots it was found that the Ribes seeds 
eerhtiatea early in the spring. Practically none germinated efter May 15 
in’ 192 and 1921 although heavy rains fell in June. 


DISCUSSIONS 


At the present rate of Leptin most of the commercial sugar pine 
in C,lifornia will probably be logged within the next fifty years, so it 
is necessary to know how soon Ribes will begin to restock a cut-over area 

and for how long @ period restocking will continue, The information now 
available shows that after sugar pine-fir and sugar pineeyellow pine types 
are cut over, new Ribes begin to appear the second year, while in stream 
type they begin to appear the first year. No explanation cam be given at 
this time why restocking begins the first year in the latter type and the 
second year in the former types. 


. ‘Ribes will contimve to restock a cut-over area for at least 
twelve years. On account of the wide variations in climatic conditions 
from year to year, difficulty is experienced in trying to determine how long 
the Ribes population will continue to increase, reach a maximum point and 
then begin to decrease on a cut-over area. This point can be illustrated 
by the Cow Creek plot of ten acres of timber land logged over in 1923. 
The*Ribes population has been steadily increasing from 1925 to 1930, 
However, in 1931 not a single new bush was found and a number of the 
established bushes had died. The exceptionally long dry summer was 
responsible for the failure of any new bushes to survive and for the death 
of some of the older bushes. If a favorable year for germination and sur- 
vival of Ribes can be expected in 1932, an increase of the Ribes population 
on this adele will ‘probably occur. 


Logging operations do not des UF oF all of the old bushes on an 
area. Opening up the stand stimklates these old bushes to new growth and 
ina year or two they are producing an abundance of seed. 


After Ribes seeds have begun’ to germinate on a fairly recent cut- 
over area, the seedlings continue to appear for at least two years. Just 
how long this condition will prevail has not been determined, ‘The removal of 
all of the fruiting bushes on four S-acre contiguous plots should help to 
answer these nage Aoeacrag 


Evidence has ‘shown that Rives seeds are stored in the upper igor 
of loose needles and duff, in the middle conipacted layer of duff and in the 
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soil immediately below the compacted duff layer, The presence of seeds in 
“the compacted ‘duff and the soil beneath it does not necessarily mean that 
they have been stored there fora long period. Conditions may be right 
during one season of the year for the seeds to work their way down ferquen 
the duti to the soil, 


Most of the Ribes seedlings that are found on cut-eover timber land 
for the first two or three years come from the seeds that were in the duff 
or soil before logging. If this statement is correct, and the present data 
indicate that it is, the storage of seeds on moist slopes (north and east) 
is greater than it is on the dry slopes (south and west), since more 
seedlings are usually found on the former than on the latter after the 
timber is cut. 


There are several reasons why this condition could exist: (1). 
The Capacity of the soil for maintaining healthy, vigorous bushes on a moist 
slope is greater than that on a dry one, hence there would be more fruiting 
bushes per acre in the former casey (2) Where the duff has been disturbed 
the chances for seed germination in the spring may be nearly equal for 
‘both slopes but moist slopes favor seedling survival especially during dry 
years. (3) The soil and the duff dry out to a greater depth and are dry for 
@ longer period of time on the dry slopes. Therefore the seeds that are 
stored in the soil are subjected to a longer périod of desiccation and 
chances for killing are greater. (4) Twice during the last five years severe 
freezes have occurred and as a result the flowers and the tender shoots of 
Ribes bushes in exposed and dry places were killed. So marked was the 
effect of this killing at Hazel Green on the Stanislaus National Forest in 
1929 that bushes bearing fruit were found only on moist protected slopes. 
The ones erowing under the latter conditions were not far enough advanced 
‘to be affected ‘by the adverse climatic factors. If this condition should 
prevail at intervals, seed production over a period of years on the moist 
slopes would exceed that on the dry ones. (5) The theory,advanced by the 
Idaho ecology group that the duff acts as an insulator end prevents the 
‘stored Ribes seed from germinating and drying out. may be considered in that 
the duff on the moist slopes in California is fairly comparable to that in 
the white pine belt of northern Idaho; while on the other hand the duff on 
the dry slopes in California is quite often very thin and therefore not as 
effective as an insulator. One or all of the preceding theories may explain 
why seed storage is greater on a moist slope than on a dry one, 


The present data indicate that Ribes seed germination is in- 
fluenced by the degree of duff disturbance. When the duff is lightly dis- 
turbed comparatively few Ribes seeds germinate. However, if the duff is 
completely removed and the soil is cultivated, or if the duff and soil are 
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cultivated together, excellent germination is obtained. A fair germination 
results when the duff is removed and the soil is not cultivated, These 
results have been obtained on adjacent plots in the presence of an abundance 
of light. (Ribes seed have germinated well in the absence of light in a 
previous study.) Planteé ar stored Ribes seeds réspond ‘about the same to 
duff soit and ‘Gistarbances. 


‘Addi tdonal facts sortéintie to Ribes have been browght out in 
previous annual reports. These facts will be discussed so that a complete 
summary can be made in this repert, 


on an average, R. sobetd bushes begin to bear fruit when they are | 
four years old and continue to do so for fifteen years or more. Ina few 
instances where bushes are growing under optimum conditions, a few large 
fruits are produced when the bushes are three yeers old. Under adverse con-' 
ditions of growth fruiting is sometimes delayed two or three years after the! 
normal obi yl 


- When Ribes bushes are broken off either by logging or improper 
grubbing, sprouting from the crown often occurs. The sprouts begin to fruit 
when they are two years old; for example, if the top of & bush is broken off 
in 199% and sprouting results, fruits will be produced in 1932, After the 
Ribes on an area have beenremoved, it is important to prevent new and old 
bushes from reseeding the soil. In a cut-over area conditions remain right 
for Ribes seed germination for a long time. 


The” rate of Ribes reestablishment and the yearly increase of Ribes 
bushes have been determined for large cut-over areas on both the Stanislaus 
and the Sierra national forests. ‘These points will be treated in detail in 
a separate paper, They are sentioned here because they have been discussed 
toe some extent in previous reports. 


Indications are that stored seed supply the new bushes that 
appear on a Gut-over area for the first three or four years. In some of 
the dense stands of mature timber no old Ribes bushes are found but when the 
timber is ¢ut many seedlings appear. Other mature stands have » few old 
fruiting bushes scattered about that could supply the seeds for the Ribes 
bushes. that appear after logging. Some of the new bushes in both of the 
above cases pr obab ly come from seeds that have beens tored in the duff or soil 
for a long or short period. 


Light burnings caused by forest fires assists Ribes seed germination | 
by removing the duff mantle, Heavy burns, especially where logging debris 
is consumed, are not favorable to germination. In general, burning of any 
sort tends to increase the brush on an area, making the removal of Ribes very 
difficult. 
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... Brash pile burns do not particularly favor Ribes establishment. 
Approximately 95 per cent of the area of ao brush pile burn will not support 
Ribes growth. The balance of the burn, namely the part near the edges, 
where burning is usually light, sometimes supports Ribes. However, if Hibes 
are found near the edge of a burn, as many bushes can be found in the 
disturbed soil near by. The disturbance of the soil and duff by the fire 
and not the chemical change in the soil is probably responsible for the 
appearance of the seedlings near the burnet edges. 


.  Qbservations have shown that birds, rodents and deer eat the 
fruits of R. roezli, R. nevadense and R. cereum. Chipmunks. harvest many of 
the fruits of R. roezli, eat the seed and pulp, and in some instances bury 
the whole fruits in the seeds or duff. .Water erosion and man also assist. in 
disseminating Ribes seeds. During logging operations logs are dragged over 
the ground for a distance of a quarter of a mile or more by tractors and 
donkeys. Late spring rains are frequently quite heavy and the runoff is 
rapid where logging or excessive grazing has occurred, The above factors 


assist in local dissemination of Ribes seeds and im some cases they may become 


agencies of distribution over long distances. 


Quite often Ribes bushes are found growing near the edges of rocks 
or logs, Sxaminations of the root, systems of some of these bushes have 
revealed that, the roots grow under the rocks or logs. ‘There are probably 
two reasons why the roots grow this way: (1) the rocks or logs furnish pro= 
tection for the seedlings from frosts, excessive drying and animals; (2) 
the soil directly ynder any object in contact with the ground is kept moist 
for a good part of the season by the action of capillarity. The root 
systems of the plants naturally grow towards these places where more moisture 
is available. 


SUMMARY 


“l. In suger pine-fir ena suger pine-yellow pine types restocking by 
Ribes begins the second year after the timber is cut. 


2. In stream type restocking by Ribes begins the first year after 
logging. 


3. New Ribes will continue to appear on an area for at least 12 years 
after the timber has been cut. 


4, On old logged-over areas where Hibes have been removed restocking by 
Ribes begins the year following. 


5. Ribes seeds have been found in the top layer of loose needles, in 


rae 
feacp a 
P) 











.inesdetidstae sedi toeve us a nein elias ton ob esusd.eliq: dest .... Yom 
vremve dom iliw ored elie denid sto s9ts-9f2 Io. dneo veg. Ce ‘eincentnerens. 
,80nbe add taen trag sat rere gs ,ctgsd eft to .eomalad-ed? ...déworn, esdiZ., 
zodti M2 ,ravewoH «sediS.edrocque sentiomes: cade, ail yilaves ai seiawd etede. 
eit mi Bewot ed ogo xedend. gaa eB . std 4s to. s3be add tees Bbowot 91s. 

atit oft vd ttreb fae ifcea edd to somedustelS oft. .yd geen dios. bedumtelb:. 
att tot oldtemecast yidadorg ai {toe oft at saustlo Iastmede oid don Sas 

‘ s2egba dented edd taen nani nees..ond, te; goneTeeqgs 








ts8 tseb one rye abitd dadt owo.sle evadd emo ttaviead0. cake neante 
1 teeviesl ela swuet99 of bos eanebsven .f . JAE 203 it to és tarr't 
agonesen! soe i bos. .qiug bas be@e afd tao silzgct .f to, atintt sat 
wt See gofeote tote! ..tinb to ebese edi at eiiuat efodw sx 
% ots esol encitarous nalteagol satsat _ 26908 eodks aatiwcimess td. 
sodoetd yd yom to: slin & to 1efisop & te sonetetb.s tot. busotz esl. 
rormuy Sdt bee yracd ative ylinespatt ets enist sstige. ead  .eysanob 
esotoat eveds ef! ,bermoso ead anizays sviewsore to zatenol siedw bigs: 
axeoed van yas eeegso smoe ai bus ebeea aedi to soltvanimezath faool at geless 
eng ORER ELD: BEST FOTe. MPRA VATE SES to esiorers 















ee 


ogg 40 Ssiow te ameter ee ait to aerate sined 3 Ned te 
st .esol wo saloot. aif t9bay Got evcox sit tandt. beleevet. 
ao woot oft (1) syew efdd worg atoor edt ydw. anceser owt 
ontyth svigsecne seiner! ‘t Sis sant bane. | ye sot morte. 





a Sales So sorées ests. “a mokene:. eas To peas cos 8 TOF 
aoal¢ saadt BRIAwOT wos Ylleuden.esaelg ait to anotey2 
eldalisvs af 


Yaamue 


wd suiftecteet aceqyd eatq. solley=enig tagua bas. sitcgnia sence oI <i 
atgo 2f tsemie edt satis tsey Suoosa edt antged neck 


~eite tesy deckt odd sats god aedid vd ¢ eiislon saees. aanet maid] Pe aes. Sages 
satggol 


arsog Si. tgasel te wot pou 8 fo T8890 ot aunivncs {lie outs wet . 7 
ob ED. aod sad sodimks ould, redts 


x ge tiposeet bevouey oead aved seat arcoaly BaS'L8 Reet Oey bio nO # 
«go twollo® Ta8Y ody antged gests 


* 


at ,selboon sacol to vayal god edt af Saugt saved oven abeow petit 3 


ot, 
> 


oS 
= 





the seaee Sri of duff and in the soil immediately beneath the com- 
peered layer of. duff. seas 


; 6. The storage of Ribes seeds appears ve be greater on Moist slopes 
aga on Sry slopes. 


a ‘When duff disturbances are reduced to a minimum, Ribes seed gsermina- 
tion is correspondingly reduced, 


again ae When an ares having old Ribes. bushes is cut over some of the old 
‘bushes are Left.’ They take on new life and produce many fruits. 


9, Ribes seed germination has taken place prior to May 15 in 19% and 
1931. : 


10. Part of the seeds of the same fruit may germinate one year and 
part one. year or more later. . 


“Lie Normal cover of Ribes bushes begins when the bushes are four 
years old, sprouts from old bushes fruit when they are two years old. 


12, Stored seed is the source of new bushes on a cut-over area for the 
first three or four years. 


13. Light bisalizeing favors Ribes seed patente but heavy agers 
does BOX: 


Vas Brink pide burns are not as favorable to age reestablishment Bs 
soil disturbances, any 


EBS ‘Burning ultimately inereases the eee on an area, making the 
rimoval, of Rapes more difficult. 


: “16, Rides | secds are distributes Locally by birds, rodents, deer and 


NO LY 
Ps O ¢ 






































ics sii digensd yletstbhe ed Si ial ‘bE = “TLUB To: “oval betosgmos eft 
. Rene Yo reyar haphineys | 


ecole defen do teteeta od od etaeqc Syed adden: 26° Chetote sat ge 
su, Let e ss ert eae fo casil® 


~gitesvon bese eacifi ,sumiaiat «2 oF Boonbet 618 veonadtiters tub reat cr 
beouhst ylanthnocestios al nold 

tim of poueod eed Ble stivad 2088 ne “fodk .8 

a sasbotg Soe tbl wee ao salsd yout ie ete sedeid 








bas OSC of Of we of tébtg oseig nas d 25 sf sé ttentatios boos ‘wodth ; 
| “tees 

has «sey ono sisaimiss yom Phowt adtae adi ‘to “eboe8 ed ‘to +464 Or 

we a ret er Se Tont 20 Ta8y otto” “ara 

{ od sec on Desi “hedeced agdiz te sine hd Bea fearok | “tr 

'§ geviw d¢iovi eodesd blo mov adpougqe ~bio sisey 






4 awe Sin Yao 


4A% pexe tevestes = ne Bedard wer te SH tvoR sag et hese hesote SI ° 
© BtH9Y £550 tO som? texit 


Snivucd yvaed Jud moltscieies Seok aedis wrovat clad Sista Pt a 
: : pbs had’ 


ee jaswietidedeset sedi cd eldersvat es tom ote ening: aq dese’. at 
eeonedtyiets nee 

god nittiem .59%8 88 oo teoud ent -eoeseton£ rinauabeeeorcge ol 
J ino RTE (820m sedate to Lavonen 


Ay a 


5 Yeeb ,sinebou ,ahrid ed ellesol hefuediuiels ors éksed ded Bt ar 


aa 
ie) 


eff 501 





and yellow pine type along Horse Creek. Klemath Neticnal Forest. 
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CONTROL RECONNAISSANCE ON. THE KLAMATH NATIONAL FOREST, 
CALIFORNIA, 1931 
By 
i, H. Harris, 
Junior Forester 


PURPOSE 


In pursuance of the reconnaissance program in California, 
the Klamath National Forest in the northwestern corner of the state was 
covered by & generai.survey during the 1931 season, The sugar pine 
stands were located and type-mapped, and the Ribes conditions therein were 
recorded, 8o that the relation of these two to the spread and control of 
the white pine blister rust in this region may now be studied, 


LOCATION OF THE WORK 


| Reason for Selection 


The Klamath Forest contains gtands of suger. pine not only valu- 
able in themselves but, which also would very likely become centers of in- 
fection along the northern border of thé state from which the disease 
would spread to the more important stands of the south, The proximity of 
the rust. in. southern Oregon makes necéssary a lmowledge of pine and Ribes 
conditions in this strategie section, so that it seemed advisable for these 
reasons to conduct @ reconnaissance of this forest. 


B. .. General Description 


..On the north the Klamath Forest borders the California-Oregon 
state line; on the east, the Pacific Highway; on the south, the mountainous 
region of the Trinity National Forest; and on the west, @ tongue of the | 
Siskiyou Forest between the Klamath and the coast. The topography is | 
broken and rough, the slopes are steep and rocky, and the ridges sharp, The 
Klamath River and its affluents, the Salmon and Scott Rivers, are the 
principal streams, . The canyons of these rivers are the determining topo- 
graphic features of the region, 


Generally the timber is poor and scattered, particularly in the 
south, being of moderate height, poor form, and heavily infected with rot, | 
In favored situations and in the Siskiyou Mountains north of the Klamath | 
River good stands of timber occur, . Fire everywhere has wrought havoc so 
that brush is omnipresent, not only in extensive fields but also as & dense 
ground cover beneath the timber... In the south, especially the Orleans 
district, brush and woodland are the major types of cover, 
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The tree that may be seen anywhere on the forest is Douglas fir 
(Pseudotsuge. + axifolia) Usually it contains e high percentage of rot, 
Yellow pine (Pinus ponderosa), sugar pine (P. lambertiana), and white fir 
(Abies concolor) follow in abundance. Sugar pine is well distributed 
over the forest forming from 2 to 15 per cent of the stand; only in cer- 
tain locations which were covered by reconnaissance does it exceed 15 per 
cent or show 2 quality sufficiently high to be merchantable, Trees which 
are found at elevations of 4,000 feet and over associated with one or more 
of those already named ares Shasta fir (A. magnifica shastensis), noble fir 
(A. nobilis), mountain hemlock (Tsuge mertensiana), western white pine 
(P. monticola), and Jeffrey pine (P, jeffreyi). Knobcone pine (FP, attenuate) 
is a fire-type species occurring throughout the region, ond Pord Orford 
cedar (Chamaecyparis lawsoniana) may be found in stream bottoms, 


The woodland types of the wing’ elevations are characterized by 
these species: canyon live oak (Quercus chrysolepis), black oak 

(Q kelloggii), Garry oak (9. ah arse tanbark oak (Lithocarpus densi- 
flora), madrone, (Arbutus menziesii), Californie leurel (Umbellularia cali- 
fornica), chinguapin (Castanopsis chrysophylla), and kmobcone pine, 


Brush consists of several species of Arctostaphylos and 
Canute this, of brush chinquapin (Castanopsis sempervirens), scrub tan oak 
(Lithocarpus densiflora var echinoides), huckleberry oak (Q. vaccinfolia), 
Sadler's oak (Q, sadleriana), salal (Gaultheria shallon), rhododendron 
(Rhododendron ealifornicum), azalea (R. occidentale), red huckleberry 
(Vaccinium parvifolium), and bear brush (Garrya fremontii), 


The common Ribes species found on upland and strem are Ribes 
Lobbii, R, sanguineum, and RK. cruentum, At the higher elevations 
R, wiscosissimum, R. binominatum,and R. marshallii are present. R, lacustre, 
R, klamathense and R. bracteosum are stream type species, 


C, Detailed Location of Operations 


Reconnaissance disclosed the presence of four sizable bodies of 
pine, which, because of differences in location, quality of timber, Ribes 
conditions within them, and the general control problem presented by each, 
have been treated separately in the pone ete of date, A description of 
each of these follows: 


1, The Laird Yalliey-Burrill Peak area lies within the Orleans Ranger 
District in the southern end of the forest, The stands are found in the 
Bluff Creek drainage on the ridges between Bluff Creek and Peewan Creek, 
Bluff Creek and the Klamath River, and Bluff Creek and Camp Creek. ‘The 
dense undergrowth of salal, rhododendron, huckleberry, tanbark oak, huckle- 
berry oak, Sadler's oak, and chinquapin is typical of the coast country, 
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end is a result. of this region lying within the fog belt. The larger 
streams are bordered by a zone of Douglas fir, Port Orford cedar, and 
woodland species with sugar pine absent, 


The sugar pine is of medium height and only feir in quality; 
pine reproduction is good; the stands are open and scattered; brush is 
everywhere, The associated species are Douglas fir, white fir, and ysllow 
pine, with the less important western white pine (on Onion Mountain), Port 
Orford cedar, chinguapin, tanbark oak, and knobcons pine. The woodland 
TPR described above is prevalent at lower elaratsonts 


R, sanguine, R. lobbii, R. cruentum and z bractsosum 
constitute re Ribes flora. The The susceptible B. _ R. bracteosum occurs in lare 
quantities along the.streams, The sugar pine types are relatively free 
from Ribes, as the summary for this country shows. 


The topography is broken, steep and rocky, Zlevations range 
from i. 500 to 4,800 feet. 


2, .The Elk Creek stands occupy the drainege of this stream approxi- 
mately midway to the headwaters in the vicinity of Bear Creek, A packing 
trip of 16 miles south from. Kappy Camp is necessary to reech this unit, 


The pine is confined to @ narrow belt from 3, 5,000 to 5,500 feet 
elevation, with good stands, limited in extent, oecerring only from ®, 500 
to 4,500. feet... Individual trees of good form and size are scattered through- 
out the. sugar pine types, Yellow pine is the chief associate, with 
Douglas fir prominent on the north slopes and creek bottoms, White and 
red fir dominate at higher elevations at the upper limit of pine growth. 
The region is moderately free from brush, the principal species being 
scrub oak and Ceanothus, The entire country was burned in 1925 so that 
reproduction is scarce, Slopes are. exceedingly steep, 


Bites are BLankhiah especially in the east drainaze, The 
species are: sanguineun lobbii, RK. crnentum, BR. lacustre, 
k SRA et R. al prea and RB. marshallii. “@he three latter 
inhabit the fir types of high altitudes, 


3. On Indian Creek, which flows into the Klamath at Happy Camp, in 
the drainage of the West Branch and between the West Branch and the South 
Fork are the best pine stands in this part of the forest, They occupy the 
southern and eastern slopes of the Siskiyou Mountains at elevations of 
from 3,500 to 5,000 feet, Ribes are few in the pine stands (one-third as 
plentiful as on Elk Creek) except along streams and at the upper altitudinal 
limit of the type within the fir belt where Ribes grow in the greatest 
profusion, . The species are the same as those on Elk Creek, Slopes are 
less abrupt than in the two blocks previously discussed, 
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Included with Indian Creek in the summary is the ridge between 
Bl« Creek and the: Liamath River from Happy Camp south to roughly the 
southern boundary of township 16 north, range 7 east, Humboldt Meridian, 
Similarity of Ribes conditions: (bushes remarkably few) to those in Indien 
Creek rather than Elk Creek determined classification with the former, ‘Ths 
sugar pine here is fair in — and low in height. . Slopes are exceed=- 
waaay steep: 


4, °A pelt of excellent suger pine. a teuaee across three townships 
from the West Branch of Horse Greek on the west te the Hungry Creek- 
Cottonwood Creek divide on the east is known in this summary as the 
Beaver Creek-Horse Creek unit. The timber is found in the drainages of 
Beaver Creck end Horse Creek and their. tributaries from 3,500 to 6;000 feet 
elevation on the southern slopes of the Siskiyou Mountains north of the 
Klamath River and bordering the stete line. Sugar pine forms & good per- 
centage of the stand, and is of fine quality with straight cleer boles 
averaging two to five feet in diemeter, With the exception of certain 
localities pine Fepzodaas om is good, 


Parts of north Beaver Creek including the side streams of Hungry, 
Grouse, and Long John creeks, have been cut over since 1919 by the Fruit 
Growers Supply Company which is still logging on Long John Creek, These 
lands are returning to yellow pine, white fir, Douglas fir, suger pine, 

and ani the pentarieees of sugar pine reproduction is still small, 


Ribes are moderately abundant except on north Beaver Creel 
where a dense population is established, Along the streams R.. lacusire 
grows prolifically, & little R. kiamathense comes in on Hungry Creek, 
and on Middle Creek (an affluent of Horse Greek) B, bracteosum occurs. 
Upland species are the same as those found elsewhere. 


Topography is more. gentle than farther west in the Siskiyous 
or an the south, Brush is not dense, . . 


Lhewte Balwe et one-third and one~half of. the timber is Government 
nine the Central Pacific Railroad owns roughly one-third, and the 
remainder is controlled hy the Siskiyou-Minnesota Lumber Company, the 
Fruit Gpquers Supply mowers: and the Buschow Lumber SAADA- 


METHODS on WORK 
A. Fi eld Methods 
wins aii The mechanical framework of reconnaissance remained largely 
vanchanged, Four strips thru each section, one through each forty, with 


eight one-tenth acre Ribes plots and eight gimilar sized timber plots per 
strip making a ,5 per cent sample, together with timber type mapping 
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/ constituted the work in each section, Further details of this method 
fully explained may be found in the 1927 annual report under "Control 
Reconntissance on Federal Lands, California," 


While this method was used in unsurveyed and surveyed territory, 
in the former the difficulty of locating oneself had to be met, Upon 
entering a drainage in unsurveyed country the location of @ point of origin 
for the survey was obtained by identifying a natural feature on the ground 
with the same on the map. This wes usualiy a high point on a ridge, a lake, 
the confluence of two streams, or other naturel feature; . The sections 
shown on the maps, @lthough they actually did not exist on the ground, were 
assumed to exist, and assumed section corners as points of origin for the 
strips were located by pacing from the known points, A number of know 
points were usually identified in a dreinage and connected by pacing, In 
the’ case of the Elk Creek~Klamath River ridge it was impractical to use the 
system of superimposed sections becense of the steep topography, Instead 
a chein and abney treverse was run along the summit and stations set every 
twenty chains from which strips were run west to the Klamath and east te 
Elk Creek. 


Slopes adjacent to those worked by intensive reconnaissance 
were often type-mapped. These usually supported either no sugar pine at 
all.or pine marginal in quantity and quality, This work is classified as 
extensive reconnaissance, 


 fype data secured by both the intensive and extensive methods 
were transferred to special topographic sheets which will be used by the 
California Forest Experiment Station in the preparation of "The Cover Type 
Map for the National Forests of Northern California," 


A new system of type mapping wes put into use, being that 
developed by the Forest Service for the map mentioned above, Several 
reasons prompted the change, First, under the new system type map material 
collected by the ‘field party can be used directly by the Experiment Station 
for their map, without the necessity of re-mapping the same areas, & dupli- 
cation of effort. Second, in the northern Sierra Nevada the old system of 
timber types which had been adopted from the Forest Service of Region 5 
in 1926 was admittedly inaceurete in depicting the true character and 
composition of the stands, and this disadvantage would have been increased 
in the Klamath country where the types are still more difficult to define, 
The new system gives as concise and true & picture of the composition of 
a stand as it is possible to attain when it is remembered that natural 
phenomena exhibit the finest muances impossible to reduce to an arbitrary 
classification, Hence, in the interests of accuracy and cooperation this 
scheme was adopted. Its essentials are outlined in the following paragraph, 
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, There are three principal classifications of cover types in 
the Experiment Station's system of type mapping: 1. Treeless Land; 
2. Woodland fypes; and 3, ‘Timbered Areas, The timber types, coming 
under"Timbered Areas", are named as nearly as possible from the species 
of trees composing the type in question, the symbol for each species 
which composes more than 20 per cent of the stand appearing in the type 
name, Thus "Dp" designates a stand of 80 per cent or more Douglas fir; 
"y" — 80 per cent or more yellow pine; "Dw" - a stand of Douglas fir with 
more than 20 per cent of white fir; "Yd" - mixtures of yellow pine and 
Douglas fir, neither being present to the extent of 80 per cent; "Ydr" - 
mixtures of yellow pine, Dougias fir, and red fir, each entering the 
mixture to the extent of 20 per cent or more, and so on, The presence of 
sugar pine in quantities of 15 per cent or more is shown by prefixing "S* 
to the type symbol determined by disregarding the presence of sugar pine, 
thus"S.Yd" names a stand containing 15 per cent or more sugar pine and 20 
per cent or more each of yellow pine and Douglas fir, This typing system 
is explained in detail in “Instructions for the Preparation of the Cover 
fype Map for the National Forests of Northern California" , Forest Service, 
San Francisco, California, November 20, 1930, 


For the first time the field maps were colored in the field to 
distinguish the various types, thus simplifying the jibing of the maps. 


B, Office Procedure 


The compilation of data according to four natural divisions 
has already been mentioned under "Detailed Location" above, ‘The type data 
have been recorded on the regular township plats for permanent record, 

The same color legend was followed as that used for the cover type map of 
California, This legend given in full accompanies the township maps, 


In the summary of data a consolidetion of similer types was 
necessary to avoid confusion and to render the data clearly understandable, 
Hence, in the summaries "SP-YP" includes all types having sugar pine and 
yellow pine associated regardless of the presence or absence of any of the 
firs, Thus &.Y, 8 Yd, §-Ydf, etc,, all fall in this class. Similarly 
"SP-7" includes all types containing sugar pine associated with any combin- 
ation of the firs as S-D, S-Dw, S-Ds, 5-Df, 8-Fw, 5-F, ete, All types 
not classed as sugar pine, except "Brush", fall under "Non-SP", Obviously 
it would be impractical to summarize Ribes date for a large number of 
individual types so many of which are closely related, hence those showing 
a kinship of Ribes conditions were merged, 


G, Personnel 


The field work was accomplished by the project leader, five 
assistants, and @ cook, 
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TABLE NO, 2 


SUMMARY OF EXTENSIVE RECOMMAISSANCE 











SP-¥P "| 1,'799 
Brush | 3,460) 
Total | 34,313 | 





TABLE NO. 3 


RIBES ANALYSIS OF AREAS COVERED BY RECONNAISSANCE, 
KLAMATH NATIONAL HOREST, CALIFORNIA, 1931 





PART A, LAIRD VALLEY - BURRILL PRAK 
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STATEMENT OF COSTS 


2 fhe. cost. per acre of intensive reconnaissance (extensive reconnais- 
sance was not figured since its.cost.is not. separable from intensive). was 
$,04 obtained by dividing the total cost of the work by the number of acres 
covered intensively. This is slightly higher than the costs for the Sierren 
forests due to the roughnass and inaccessibility of some of the areas worked 
which made packing necessary, and which, together with the running of control 
surveys, slowed dowa the work, 


TABLE NO, 4 


THE COST OF RECONNATSSANCE 
KLAMATE NATIONAL FOREST, CALIFORNIA, 1931 





i Percentage 
el lassification Cost | of Total |} 
| Supervision and Labor 

Supervision, salary and expenses a 972,84 26,5 
Salaries of assistants | 1,513.34) 41,2 | 
Total 
Subsistence” are 
Cost of food 512, 68 13.9 
Transportation of food 
ook's salary | | 231.00] iG 3 
| _‘ Total 
Transportation of men 47, 64 1,3 
Transportation of equipment 
Scouting | 
Total | | 276,17 5 


| Equipment 
Cost of e¢ 





| Miscellaneous Expenses 
Grand Total _ ¢ 3.676. 58 100.0 


"Number of meals served,......eec21b, 988 
Cost Por mOAL oceans «»$.40 
*"Notal packing charges for the season...........$100,98 


RSs, 
psa, 

















On the Klamath National Forest a total of 91,469 acres of sugar 
pine and associated types have been covered by intensive reconnaissance 
at a cost of four cents per acre, Extensive reconnaissance netted 34,313 
acres of types mostly non-sugar pine, . 
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ch hi vy. Benedict 
Assistent Fore ster 


- BORPOSE OF WOBK 


the Lassen National. Forest, situated at the por thant end of the 
Sierra Nevada in northeastern California, was the scene. of experimentel Ribes 
eradication operations in 1931, The purpose of the ‘project was to acavire 
additional data on the eradication of Ribes for the northern sugar pine 
region, such information to be used in the formulation of a blister rust: 
control program for Gelifornia, Previous eradication work in this region 
(that performed on the Plumas National Forest in 1929), while representative | 
of a part of the sugar pine types for the Plumas Forest, was not sufficiently | 
extensive to provide adequate information for the region as a whole, The 
Lassen Forest was selected for the experimental work because it contained 
extensive areas of sugar pine timber, 


| LOCATION AND DESCRIPTION OF AREA 





The sugar pine stands of the Lassen Forest lie on the west slope of | 
the Sierra Nevada at elevations ranging from 4,000 to 6,500 feet, Several 
streams, viz, Deer Creek, Mill Creek and Battle Creek, each flowing -— 
independently into the Secramento River, have cut deep v-shaped canyons 
through the region, Between these streams are plateau-like areas with a 
we ~~ ee which perert good sugar pine, ! : 


th The. ares on which the 1931 eraddvetien. work was done is Located 
on the ‘platens country between upper Deer Creek and Mill Creek in townships 
is 27 and 28 north and ranges 4 and 5 east epproximately 12 miles southeast of 
the resort of Mineral, ‘Figure | shows the various sections on which work 
was performed, ‘Whe ares is traversed on the northeast by the Red Bluff 
Susanville Highway. and on the gla by a secondary dirt road,. 


. “o The. topography of this region is generally quite worulake oat 
gentle except along Deer Creek and its tributaries where it becomes in 
places precipitous, The soil is ieepely wis yoreanie STLEAM, - with numerous 
outereppings: of lava rock, ° = ; 


Te principal timber sveaibe present ¢ on the upper Deer Creek t 
drainage areét sugar pine, western yellow pine, Douglas fir, white fir (Abies | 
concolor), red fir (Abies magnifies) and incense cedar, These compose the | 
stands in such varying percentages as to frequently make it extremely diffi- | 
cult to classify the timber types under the designations of suger pinee i 
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yellow pine and sugar pine-fir so well defined in the southern Sierra 
Nevada, © The sugar pine-yellow pine type usually consists of mature 
stands frequently open and park-like in appearence, while the sugar pins- 
fir type occurs in arsine age class@s with severel species of brush 
generally present, . 


While no pure brush type was encountered on the areas covered 
ee eradication (except areas eliminated from crew work), portions of the area | 
where fire had partially opened the timber stand were abundantly inhabited by | 
different species of brush, The principal brush genera occurring on | 
the area are: Arctostaphyllas (Manzanita) Ceanothus, Amelenchier, 
Castanopsis, Cornus, Prunus, “uvercus and Salix, 


The five species of Hibes native to the area, in the order of 
their: abundance, are: Hibes roezli, KR, nevadense, HR. inerme, R, viscosissi- 
mum and R, cereum, As is shown in Table No, 1, each of these species occurs 
in all types, However, §&. roeglj is the mst ubiquitmous, crowing on a 
wider variation of sites than the other snecies, RR, nevadense and BR, inerme 
while appearing in all situations, are largely confined to the streams and 
moist sites, 8} viscosissimum and BR. cereum are found infrequently and 
then eget at the higher weve try 


METHODS OF WORK 


«Two eradication camps, one containing 15 men and the other 20 
men, each functioning independently with a camp boss in charge under the 
general supervision of the project leader; were operated this year, Supplies 
were purchased locally at Red Bluff. and: Mineral, Camp supplies, equipment 
and men were transported during the sunmer in ie bieabcnlb trucks. 


In contrast to previous seasons of Ribes arhlieation in 
California no preliminary survey or pre-eradication work, other than what 
information could be had from control reconnaissance; was performed, Prior: 
to field work the reconnaissance date for the area selected were utilized to 
formulate the ‘season's eradication plans, A field mep was prepared showing 
the: extent and location of timber types (synonymous with eradication types 
except for the addition of stream type), Also, estimates were made as to 
cost and the amount of work needed to complete Ribes eradication for each 
square mile included in the eradication unit, Reconneissance section 
summary sheets were taken into the field to assist the eradication men 
in allocating and vlanning crew work: on individual sections, This 
information served as the aban plan) upon which, the field work was 
organized, 


in order to have a taeda aideedt ee toward which to work 
and to serve as a measure for determining satisfactory work, a 50-foot per: 
acre BRibes live: stem limit was established as the criterion of an 
aceeptable: eradication jobs: All: eredication work wes required: to conform 
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to this standard and to meet it one, and occasionally two, reworkings were 
frequently necessary, Sections, or convenient subdivisions, were used as 
working units, Before any crew work was undertaken each section was 
systematically stripped at 20-chain intervals and Ribes recorded as to 
location and number, ‘These data, as well as the reconnaissance date for 
the section (which were also taken at 20-chain intervals, providing a 1l0< 
chain Ribes location survey of a section), were plotted on a working map, 
With. this information the camp boss was able to intelligently orzenize 

crew work, Crews were sent into areas containing more than 50 feet of live 
stem per acre, Areas which, according to reconnaissance and check strip 
data, fell under 50 feet of live stem per acre were excluded from crew work, jf 
Such areas were further scouted by the camp boss to make certain no 
patches of Ribes were present, Any Ribes found were removed anf the area 
eliminated from additional consideration, 


For the most part three-man crews were used for all intensive 
work, exceptions being made in stream type where Ribes were especially 
abundant and larger crews could be used to advantege, Wear the borders of 
Ribes-free areas. and along narrow streams one and two men were used 
effectively in locating and eradicating the bushes, Hach man was equipped 
With a pick-mattock Hibes tool, White sewing twine served to separate } 
worked from unworked areas, Crews operated in a modified echelon formetion, ff 
the spacing between men being varied. according to the conditions of work and | 
ec spaceemage of Ribes, \ 


All worl wes checked just as soon as completed, A 2 per cent 
check of stream type and 1 per cent check of upland types was mefe, The 
checking work was done by the eradication supervisor and camp bass, Check 
strips 1/4-chain wide were used, so run as to best encounter average 
conditions, Missed Ribes were recorded by 2-chain transects along the 
check strip to enable eradication crews to readily locate any areas 
requiring reworking, Wherever reworking was necessary an additional check 
was made following the completion of the reworking, A second reworking 
Was Occasionally needed to reduce the Ribes live stem below 50 feet per 
acre, 


Every precaution was taken to prevent sprouting, Eradication men 
were instructed to remove the Hibes crown and all of the root possible, 
However, past experience has shown that sprouting occurs in spite of pre-e 
cautionary measures, There are instances in rocky terrain where it is 
impossible to eradicate all of the roots, Also, some of the eradication 
men get negligent and leave bits of viable plant tissue, ‘Sprouting, except 
in sites where working conditions are especially difficult, is not of 
alarming importance, seldom exceeding 5 per cent of the number of Ribes 
eradicated, (See page 210, 1930 Annual Report), Sprouting is a condition 
that must be accepted as a normal part of the California eradication 
operation and must receive special attention in follow up work, A 
satisfactory check for sprouts cannot be made during the current 
eradication season, 
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: ) wesuls OF WORK 


ee ‘teinathe of ‘the eradication operotion are shown in the follow= [ij 
dng teoviatt ons, 


a i ‘ “Jager, & is. a aia) l-veale map of. a segment ‘of the Upper Deer 
reek drainage of ths legsen Fore st outlining by section the Ribee 


Pal bes over the ere, “The accentuated portions of ‘the ‘strea ms “represent 
trean type conditions where Ribes oceurred in concentration, and 
-dntensive -erew work was required, | Mfhe creen delimits wland areas where 
[Rives were numerous and intensive crew work was employed, . The brown 

gonine 9d areas supporting only a. Talttering of bushes em, were covered by 
r ee crew methods, The yellow portrays portions containing ‘less than 
5O “Ribes live stem per acre and were eliminated from crew work, 
"The Diesel oil. paperinentt arse peta edie located in the WE 1/4 

8s. lee) 16, 





As is | shows, in ab a iv’ of the. Ribes were found elong the 
l wes a lower slopes, the higher slopes and ridge tops being Ribes free, 
| Because of an overlapping of the two principal cover types,: Sugar pine-fir 
< end suger pinesyellow pine, making type classifications frequently _ 

difficult, there was a less marked contrast in Kibeg occurrence in the two 
types in this region, Areag free of Ribes.were almost equally divided 
between the two types, 4, 393 acres “ ager pine oe and yee sere, of 
sugar pine-yellpw pam | 


Sections “Tying east ‘of the teecnie like’ Ke tvaen ranges il and 3: 
east were worked from the Guernsey Creek camp and sections west of this 
township line were worked from the Round Valley cam, For purposes of com 
parison and enalysis, the tegults of the work’aré shown, first, for the 
eradication operation as a pe. end, secon,” for each game? ipeiviaeetlon 
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Chemical Eradication 


Ribes inerme concentrations were encountered along parts of 
Guernsey Creek of sufficient density and magnitude as to preclude the 
ordinary handpulling and grubbing methods of eradication, As an entirely 
experimental undertaking Diesel 941 was used as a spray to leaves, stems and 
crowns, and as a soil drench on sixteen ecres of the heaviest BR. inerme, 
Zach bush was treated with a heavy epplication of o11 spray to both 
surfaces of leaves and to stems and soil at base of crown, A check-up 
on the work late in the season showed thet although ‘a hizh percentase of 
live: stem was killed the percentage of bush kill was low, Sprouting from the 
crown was abundant, A.respray. job wae performed on part of the ares, oil 
being applied copiously. to the young sprouts and surrounding soil, A 
check-up of this area in 1932 will be neces before final results on the 
- uge of Diesel oil can. be determined, 


Diesel oil was also appiadé. to 1/2secre of ae E sdegrs, 
r check of this area late in the season showed no evidence of sprouting, 
Indications are that Diesel oil will prove much more effective on 3, roezli 
than on B, inerme, Soil misture at the time of epplication of oil is an 
important factor in determining the decree of succ@éss oil spreys will 
provide,» The drier ‘the soil the better the chances of complete plant kill, 


The cost of the oil spraying expériment, excluding supervision 
and equipment charges, amounted to $279,62 or $16,95 per acre, A total 
of 1,475 gallons of Diesel oil (8921/2 gal, per acre) were used. 


Fire Fighting _ ~ 


From late July until the blister rust camps closed September 18 
especially hazardous fire conditions prevailed on the Minerel Ranger District 
of the Lessen forest, During this period blister rust crews were used to 
assist in suppressing nine forest fires, 584 man days being spent on fire 
duty, Forest officers of the Lagsen were at all times cognizant of the 
objectives of the blister rust program and interrupted the operation as 
little.as possible, Blister rust men were released. from fire a 
immentavaty. meee control of a fire, . 


STATEN ENT AND AWLYSIS OF COSTS 





Costs incurred by the eradication field pas during 1931 are 
itemized in Table No, 4, Figures in this tabulation were used in deriving 
all acreage cost figures shown in this report. Costs for the different 
timber types were computed on the basis of man deys spent in each type, 
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TABLE NO, 4 


“RIELD EXPENDITURES 
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"162 meals @ $,3369 ($54, 58) deducted from Guernsey Creek Camp and added 
to Round Valley Camp, necessitated by reworking Hound Valley area by 





Guernsey Creek crews, S 
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CONCLUSION 





_ During the past field season 340,005 Ribes were eradicated from 
17,340 acres of susar pine timber on the Lassen National Forest at a cost 
of $11,106.20, This is an average of 19,6 Ribes per acre and an average 
eradication cost of 3,64 per acres, The area worked this season contained 
fewer Ribes and was covered at less cost than any area on which Ribes 
eradication has thus far been performed in California, Cost figures 
obtained this season, although quite representative of the Lassen Forest, 
probably represent the minimum for the: via pine region as. a whole with 
the. pnt agree ol use at yrenems, 


Methioae of work, in so far as crew formations are concerned, 

- varied little over those of previous seasons, Special attention was given 
to organizing crew activities to best meet working conditions, Wherever 
possible crews were kept out of areas free from Ribes, Control 
reconneissance data, augmented by similar deta secured by eredication men, 
were used to plan the eradication job, This procedure, which supplanted 
previous pré-eradication practice, worked out fully as satisfactory es 
premjeradication, and its continued use in Californie is recommended, 
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PARE I 


INVESTIGATIVE WORK IN THE CHEMICAL ERADICABION OF BRIBES 
By 
G BR Van Atta 
agent 


INTRODUCTION 


Laboratory end field studies concerning the toxicity of 
various chemicals to Ribes have been continued. Laboratory work has been 
conducted both at the University of California in Berkeley and in the 
laboratory established last year at the University of ideho in Moscow. 
4s in former years, the work has been in the fields of chemistry, 
physiology, end morphology. 





In addition to the investigations herein reported with special 
references to Ribes,.a like program has been carried on in the laboratory 
and. field designed. for the development of suitable methods for the eradi- 
cation of the common barberry with the aid of chemicals. Whenever possible, 
the results of research in either of these two divisions of the work have 

been applied to both problems, 


In, the field, much emphasis hes been placed upon experiments 
designed for the purpose of developing satisfactory methods for the 
eradication of 2 inerme with chemicals, this hardy species, growing as 
it does in great profusion in moist locations throughout the forested 
regions of the Inland Mmpire, and also occurring in the sugar pine regions 
of California, has show itself to be particularily resisiant to eradicative 
efforts. In the Inland Empire, besides the work with &. inerme and in 
addition to attempts to improve present methods for the eradication of 
BR petiolare, experiments have been performed with 8, lacusire, 

RB. watsonianum, B. bracteosum, end R. erythrocarpum, Further effort has 
been put: forth in California to discover suitable chemical methods for the 
eradication of R. roezli, &. nevedense, and &. cereum, 


—oe nee the regular course of the laboratory work, the findings 
of the individual research assignments are from time to time made the 
subject of special reports for publication or office reference, Attention 
is, called to United States Department of Agriculture Technical Bulletin 
No. 240 on “the Giemical Eradication of Ribes," published in May of this 
year. The earlier investigative work is summarized in this publication 
by H. BR. Offord, In keeping with past practice only a brief summary of 
the research work will be given at this time. For- more complete informs- 
tion on these subjects, attention is directed to the eforementioned 
separate: reports. 
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Acting upon: indications given by research and field experience. 
qwrt aha field experiments were performed in 1930 eimed at the 
development of ‘chemical methods for the eradication of the more resistant 
Ribes species by other means than the applicati on of chemicals as aqueous 
spreys'to the aeriel parts of plants. The results of these 1950 field 
experiments end further laboratory work led to the adoption of a field 
program for 1931 in which considerable emphasis was placed upon studies 
involving methods of chemical application new to the work. 


i? The’ 1931 field experiments covered by this report include the 
use of chemicals in the five following ways: (1) Sprays of aqueous solu- 
tions’ or oils applied to aerial plent parts; (2) surface soil drenches 
of either aqueous solutions or oils applied to the ground about the bases 
ef the plants} (3) subsurface soil drenches of aqueous solutions applied 
four to ten inches below the surface of the ground about the plants; 

(4) injection of chemicals in the form of pastes into the stems, crowns, 
oF roots of the plants; end (5) dust applied to the serial plant paris. 
In some instances combinations of certain of the foregoing methods of 
ee 2 were used, 


in extensive program of experimentation planned for the purpose 
of sthtpingr the movement of foreign substances after they have been intro- 
duced into the body of the plant was begun in the field this year, In 
these experiments chemicals were applied in several ways to severed or 
split stems and roots, This work was designed primerily to aid in the 
discovery of the possibilities and limitations of ea number of methods 

of application rather then as a trial of the particular methods of treat- 
ment employed in the individual experiments, The findings of this work 
will only become available after certain laboratory work now in progress 

is finished. <A separate report covering the subject will then be submitted, 


Le SUMMARY OF RESEARCH WORK 1930 = 1931 
aes Gresicel 
| i. Starch sags Of Ribes. Over 300 analyses have been completed 


on. eight western species of Ribes, The results place the species con- 
cerned in epproximately the following order of decreasing starch content: 
R. dnerme, By Jacustre, &. viscosissimm, RB, bracteosum, 8. roezli, 

Re petiolare, R. nevadense, end §. erythrocarpum. A study of seasonal 
variation shows that as the growing season advances the starch level is 
subject to a marked rise in all the species studied. Local environment 
is..also reflected in the quantity of starch found in various plants, For 
these reasons, too great dependence should nat be placed upon the exact 
order of the various species in the list given above, The position of 

RB inerme at one end of the list as compared to that of R. petiolare, 
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which is well down toward the other end, is in agreement with field 
observation® regarding the ability of these two species to combat the 
toxic es taes? of chemical treatments, 


2. cr determinations, Over 90 tannin doteiainettens compieted 
this year on Ribes semples place the plants in the following order of 
decreasing tannin content: R. petiolare, R. erythrocarpum, RK. nevadense, 
R. roezli, R. lacustre, &. viscosissinmum, R. bracteosum, and RB, inerme, 
The order in which several of the species appear in this list is @ co complete 
reyersel of the order in which they were formerly placed upon the besis 
of samples enelyzed in previous years. Tannin content of plents is 
notoriously variable in response to environments] circumstances, az is 
also. starch content, and,in order to properly evaluate the figures given 
by either starch or tannin analyses, knowledge of the environment of the 
plants from which the samples were collected should be at hand, Uz- 
fortunately,. this point was not fully realized at the time the collections 
were meade end complete information of this kind is not available for all 
the samples. anaiyeet, 


Ss Chonda) pastes, Wield experiments performed in 1950 suggested 
the need for chemicals in the form of pasties to be used for injection into 
the stems, roots, and crowns of plants as ameans of edministering toxic 
substences,: Since the chemicals to be used are practically all freely 
Soluble in water, it. is impossible to prepare permanently smooth pastes 
of the chemicals and water only. Admixture of the chemicals with various 
liquids showed that, under certain circumstances, permanently smooth pastes 
could be made by using dry chemicals and glycerine. This process, which 
is the subject of a Separate report, demands the use of special apparatus 
for CY pig cooling, and vei the mixtures, 


4. TF asepevefing cloth, The Division of Blister Hust Control has 
long’-recognized the hazards of injury to workmen through clothing fires 
occasioned by the accumilation of chlorates upon wearing apparel used 
while applying chlorate sprays, In order to safeguard against accidents 
from this cause, a process was worked out several years ago for flame- 
proofing ‘and partially waterproofing articles of clothing, This work is 
the subject of Public Service Patent No. 1,8¢1,571 recently granted to 
H. RB. Offord end N, T, Mirov of the Berkeley laboratory, Since the 
application for patent was made it was found that certain details of the 
‘process could not be easily accomplished on a large scale. In order to 
obviate these difficulties, the Berkeley laboratory has completed a 
number of further experiments. The results of this work have made 
practical, ‘4m large-scale operations, the use of the basic ideas involved 
in the original work, After a preliminary trial on a small-planit scale, 
an order was placed with two Eastern firms calling for the treatment of 
@ quantity of cloth sufficient to afford an adequate test of garments to be 
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made from it and worn in the field, The order was filled too late in 
the field season to permit of a field test this year, 


Be Design of paste injection tool. In the 1930 field experimental 


work injections of chemicals as aqueous solutions and as aqueous pastes 
were made into the stems and crowns of Kibes plants by a number of very 
laborious hand methods. If further trial of the principle of injection 
was to be made, 2 tool was needed for the 1951 field season which would 
accomplish the process more expeditiously than could hand labor, A 
design for such & tool was drawn in the Berkeley office and two tools 
were made according to the plan, These were used in the 1931 field 
experiments reported herein, 


B, Physiolozical 


Greenhouse experiments performed at Moscow with chlorates have 
shown that in extremely low concentrations (0.1 to 0,5 per cent) sodium 
chlorate is slightly more toxic to Ribes plants than mixtures of this 
chemical with calcium chloride. This difference between the effects 
produced by aqueous solutions of sodium chlorate and solutions of sodium 
chlorate-calcium chloride mixtures of the same concentrations by weight 
is not constant, Thus, it disappears almost entirely when the concentra- 
tion lies between the limits of approximately 5 and 10 per cent by weight 
and reappears when the quantity of chemical per unit volume of water is 
still further increased, Additional information upon this subject is 
given in Figure 1, Table No, 5, and the accompanying text. Other experi- 
ments with Ribes growing in culture solutions showed that concentrations 
of sodium chlorete as low as 50 parts per million parts of culture solu- 
tion were lethal to RB. petioleare in three and one-half months, R, lacustre 
was killed in the same length of time by @ concentration of 100 parts 
per million, while the R. inerme plants did not die in that length of time 
unless the concentration of the chemical wes at least as high as 250 parts 
per million, 


Many other experinsnts besides those utgnbheanied in the foregoing 
were performed for the purpose of testing the toxicity of a large number 
of chenicals including such substances as ethylene oxide and ammonium 
thiocyanate, These researches are the subject of separate reports which 
should be consulted for further information, 


During the course of the year reports have been prepared cover- 
ing the various aspects of the morphological work undertaken at Berkeley. 
No attempt will be made to give an adequate summery of these investiga- 
tions in this report. Such a summary, however, is at present in the 
course of preparation. and will soon be submitted as 4 separate report, 
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¥ Following is se list of morphological characteristics of leaves 
that. have been studied: Stomatel size and frequency, hydathode sige end 
frequency, thickness of epidermal cells and epidermal cell walis, ratio 
of thickness of palisade layer to total leaf thickness, measurements of 
trichome length and frequency, length of midrib, and distance between lobes, 
Attenpts have been made to correlate these morphological features of Ribes 
with resistence to chemical treatment by comparing them with the correspond- 
ing features characteristic to certain brush species. The brush species 
examined occur in association with Ribes and their resistance to chemical 
treatment is known through field experience. Following is a partial list 
of the plent species examined3 


Ribes bracteosum 
Ribes cereum 
Ribes erythrocarpum 
Ribes inerme 
Ribes lacustre 
~“Bibes lesianthum 
 ‘Bibes nevadense 
Ribes petiolare 
Ribes roezli 
. Ribes viscosissinum 
Ribes watsonianum 
Alnus tenuvifolia 
Amelenchier alnifolia 
4rctostaphylos patula © 
-)Castenopsis sempervirens 
~ Ceanothus cordulatus 
Ceanothus intezerriaus 
_ Gornus stolonifera 
- Salix sp, 








Morphological work of like nature to that performed with the 
plants listed above was also done upon Berberis vulgeris in connection 
with the work deseribed in Part II of this report. 


De. Ribes Garden at: Berkeley 





For some time in the past the Berkeley leboratories have felt 
a need for a permanently maintained stock of Ribes plants adequate to 
Supply at°ell times satisfactory plent material for research work. It has 
not always been possible to obtain e sufficient stock of field plats for 
culture in the greenhouse, and in some instances the morphological work 
has been handicapped by the lack of proper plant material, It was also 
felt that if growing plants representing some of the Ribes species not 
ordinarily encomitered in blister rust control work were at hand and 
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available for study, additional information valuable to the conduct of 
control work could be obtained, 4n attempt to satisfy these needs has 
resulted this year in the establishment of a permanent Ribes garden near 
the campus of the University of California at Berkeley. 4n agreement was 
made-in 1930 with the Botany Department whereby a portion of the land 
owned by the University in Strawberry Canyon, which adjoins the campus, 
will be devoted to the culture of Ribes plants. In return for the use 
of the land, the Boteny Department will have access to the plents. for 
academic uses, 


The ise of the Ribes garden at present is slightly less then 
one-third of an acre. Following is a list of the Ribes plants which | 
have already been collected and plented in the new garden’ | 


Species NWamber of Bushes 
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iasianthus 
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At tempis will be made to grow specimens for the garden from 
seed, ‘The seeds to be used will be principally from species native to 
distant localities. Following is a list of seed collections now at hand 
for this purpose. ‘The ichonaseiphin st and dates of oe are also ete, 
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List of Seed Collections on Hand at Berkeley, November 1, 1951 











Collection No» Species Locations and Dates of Collections 
26 R. alpinum Germany, 1951 
1 R. gureum (black fruit) Oregon, 1937 
2 R aureum (yellow fruit) Oregon, 1927; Californie, 1951 
3 R. binominetum Oregon, 1927 
4 R. bracteosum Oregon, 1927 
5 BR cereum Oregon, 1927; California 1930-31 
6 Re cruentum Oregon, 19<7 
6a R. cynosbati New Hampshire, 1931 
7 Rk. erythrocarpum Oregon, 1927 
26a R. grossularia Germany, 1931 
7a R hirtellum New Hampshire, 1931 
7b BR hudsonianum Michigen, 1931 
8 R. inerme Ideho, 1927; Californie, italic 
3 RB irriguum Oregon, 1927 
10 hk Klamathense Oregon, 1927 
11 R. lacustre Oregon, 1927; Ideho, 1927 
12 R. lesianthun | Californie, 1930-61 
13 RB. lobbii ; Oregon, 1927 
14 R marshallii Oregon, 1927 
léa R. missouriense Wisconsin, 1931 
15 Rk. montigenum California, 1930-51 
16 R. nevedense California, 1929-30-31 
17 BR. nevadense 
(from bird dung) California, 1930 
18 Rh. niveum Washington, 1927 
19 R. petiolare Idaho, 1927; Oregon, 1927 
20 R. roezli (red fruit) Californias, 1929-30-31 
21 R. roezli (yellow fruit) California, 1930-31 
26b R rubrum Germany, 1931 
22 R. Sanguineum Oregon, 1927 
22a g glutinosum California, 1931 
25 R. velutinun Oregon, 1927; California, 1931 
24 R. viscosissimm Idaho, 1926; Oregon, 1927 
25 R. viscosissimum ver. eel 
hallii | Galifornia, 1930 
25a R. watsonisnum Washington, 1931; Oregon, 1931 


When specimens of the various species are once established it 
will be possible to propagate additional plants for use in the laboratory 
by means of stem cuttings. ‘his method of culture will make possible a 
material. reduction in the troublesome factor of variability between the 
specimens. used in research, 
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it is plenned to group the verious Ribes plants in the garden 
according to the subgenera to which the individuals belong. ‘he plen is 
as follows: 


Ribes Groups 
(Arrenged according to Janczewski's classification by subgenera, ) 
bp No. Subgenus . Description 
| 1 : Ribesia Contains BR, walgere, the cultivated 


red currant, also k. triste, 
RR. petracum, etc, 


2 Coreosma — Group contains ebout 30 species 
classified in seven groups within 
the subgenus, Examples of species: 
R nevadense, BR. viscosissimum, 

BE petiolare, etc, 


Ly» & -» Grossularioides Very small but well defined group, 
it {wo species: 2. lacustre and 
x. montigenun. 


40 Gros sularia Large group, about 40 species. This 
subgenus is divided into two groups. 


Exemples kK. roezli, Rk. cynosbati, 
R. missouriense, BR. watsonianum, etc, 


r) » Parilla Large groups of dioecious species 
native mostly to tropicel places and 
South America, 


6 : Berisia Smell dicecious group native mostly 
to Asia, 


SUMMARY OF 1951 FIELD RXPERIMENTS 





A. Recheck of 1930 Experiments in Idsho, California, and Oregon 


Experimental plots of 1930 at Santa and Clarkia, Ideho, were 
checked by BR. F. d'Urbal, R&. W. Vance, L. S. Keyser, and L. GC. Pence 
according to the established method of ocular estimates. ©, A. Bickford 
also assisted at Santa, Tables No's. 1, 2, and 3 are records of the data 
thus obtained. The 1930 experimental plots in the Stanislaus National 
Forest, California, were checked by ©. R. Quick, J. & Vogtmann, and 
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G. R Van Atta. The figures representing the California check are 
reported’ in Table No. 4, which includes data taken from certain 
/@Xperimental plots that were laid out and treated in 1930 under the 
direction of J. VY, Benedict, The resulis of this particular series 
of experiments are valuable to this report for the information they 
yield relative to the use of oils upon 2. roegli. Details regarding 
‘the-treatments given the Ribes on these plots are to be found in the 
1930. annual report for Project 2,25. The experimental treatments 
performed in Oregon during 1930 were checked by R. P. d!Urbal and 

in part by G. RB. Van Atta. ‘The results of the Oregon check ere given 
in Table No. 6» 


Grown and stem treatments in Ideho, Celifornia, and Oregon: ‘The 
crown and wy treatments reported in Tables No i 2, 4, and 6 were the 
first of their kina attempted in the field, end were in the nature of 
orientation or preliminary experiments. All of the methods of application 
used in these trials were very laborious, and, as a consequence, the 
number of plents treated was quite small, Interpretation of the results 

of these experiments is limited to the following observations? 


1, the Lopldentiien. of toxic substances to cut plent parts close to 
the tops of the roots markedly increases the chances for kill by some 
Chemicals beyond the limits achieved by the sich ad of sprays of the : 
same materials to the ‘serial payin. 


2... Arseni¢ oxide, pitch oil, end salts of such metals as copper end 
silver were relatively the most effective substances used in these experi- 
“ments, It is doubtful, however, whether the pitch oil functioned mre 
‘by reason of contact with cut parts or by contact with adjacent intact 

parts, . Further discrimination with regard to materials is impossible on 
‘the basis of these tests alone. 


a The extent to which the effect of the chemicals was distributed 
through the plant was quite erratic, sometimes being astonishingly great 
~while at other times it was confined almost entirely to the point of 
application, 


4, All the methods of application that. were tried were very imper- 
fect both as regards time consumed and uniform efficiency of treatment, 


Crown drenches in Idaho and California: Special efforts were 
made “during 1930 in both Idaho and Californie to treat the basal portions 
oof: Ribes plants with drenches of oils or aqueous solutions of chemicals. 
The results of these aera are given in Tables No's. 5 and 4, 
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TABLE NO, 1 


RESULTS OF 1930 EXPERIMENTAL SPRAYING AT SANTA, IDAHO. DATA TAKEN 1931 

































































































ee 
Concentration in | 
Parts by Volume Gallons | 
or Pounds Per pH of Spray Per Cent Live Per Cent 
Plot Number Chemical Used Gallon E20 Spray Used Stem Kill Bush Kill 
III A (2-3 [Pitch O11 (1) ——si[As Furnishea [TG 80.2 16.7 | 
III A (6-6.6 + Pyridine 1 Part 
VA (1-2 ~ Furfural 1 Part ae 
VB (2-2.3 1 Part 
VB (2.3-2 + Benzene 1 Part 
Pitch Oil 50 Parts | | 1-1/2 84.6 0.0 
[VA (2-3) + Naphthalene 1 Part 
2.06 Pounds 10.0 5-1/2 35.0 No Record | 
IB (3-4 *25.0 No Record | 
IB (4-5 = Q.02 Pounds #15. No Record 
Iv B (1-2 + Cresylic Acid 1 Part 
IVA (3-4 + Phenol 1 Part need | 
Cadmium sulphete .25 Pounds Bako 35.4 0.0 
III B (6.3-6.6) and Cadmium chloride ~25 Pounds 6.5 2 48.1 0.0 
II B (5-5.6 + Glycerine .02 Pounds rs 
Opposite B (1-2 + Sodium thiosulphate 4.2 Pounds 
a to ee | 0.0 
Opposite VIII B (1-2 Silver nitrate —«- |, 45 Pounds 1/4 * 28.6 0.0 
Ex. 1 A + Buffer (3 45 Pounds 4,0 “6 91.5 | 
Bx : = i 99.5 87.5 
Ex. 2 ay eS, FE ee 9.6 : 
Ex. 3 > 77,0 
op Ae 96.5 
Ex. 6 85.5 | 
|Ex. 7 90.5 
Ex. 8 eee es, 12 cally 
Ex. 9 
fe 
| Ob. 3a by Saar eee | 
KA (47-5) | 
Ixp (sos) | apiten on | 
Diesel Oil 
KoA (2.62057) oe Riten Ol | 
ix B.(3-3.9) dt __ Dhesel 011 __ | 
Diesel Oil 
[17 3 (2-2,5) | ss Pyridine 
fa Diesel Oil 
III B (2,5-3.1 + Furfural 
i Diesel Oil 
JIB (3 laa) eee eee Cresyiltc Acid 420 a. 
Diesel Oil 
500 Ok (.) ee SC: \- e ame 
Diesel Oil 
IT A (2-2.5) st  * Bemzene 
Diesel Oil 
ID B(2.5-3) _|_ + Naphthalene J 
x No Record 
It B_(1-3.4) | Glycerine ____ 1.45 Pounds 
x 4.12 Pounds "No Record 
+ Glycerine ~45 Pounds 
II B (1.4-2) = + Glue a .04 Pounds ee __| 


Pitch Oil, a product of coal tar distillation secured from Koopers Company, Pittsburgh, Pennsylvania. 


Contains in each gallon 
(5) Contains sodium acetate 


) 
) Standard copper complex from lot made in Spokane by H. R. Offord. 
Contains in each gallon water 62 grams sodium acetate and 393.5 c.c. HCl (350 c.c. commercial HCl diluted to 1000 ¢.c.) 


plus sodium hydroxide to pH 9. 


(6) Standard Diesel Oil usnally sold as fuel oil. 
* Ribes lacustre. 
O11 sprays applied to R. inerme and R. lacustre. 
Buffered Atlecide sprays applied to R. inerne. 


a) 


| 
water 62 grams sodium acetate and 46 c.c. HCl (350 c.c. commercial HCl diluted to 1000 CHC) 


Procured from Standard. 0il Company, Spokane, Washington. 


Buffered sodium chlorate sprays applied to R. petiolare 
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Experiment 
Number 











25 
26 
101. 
27 
[28 
ee 
BY (50 panne 
a; Se 
——— 
[8S 
[iv A (1-1.3) 
ftv-a (1, 3-1.6 
IT A (2-3) 
a 


*Copper Complex 

**Sodium chlorate 
Method Number 1 - 
Method Number 2 - 
Method Number 3 - 
Method Number 4 - 
Method Number 5 - 
Method Number 6 - 


fethod Number 7 - 


N.R. - No record. 
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TABLE NO, 2 


RESULTS OF 1930 EXPERIMENTAL CROWN AND STEM TREATMENTS AT SANTA, IDAHO 


DATA TAKEN 1931 
| 
Feet of Live Stem/Feet of Dead Stain! 














Number Crowns 


Method of 


Treatment or Stems Bush Number Bush Number 
(See Legend) Chemical Used Treated 1 2 3 Bt 2 8 


;}—_—3___a/2 |_9._6. | 400-38 15 | 
pees Sees 
____Pitch O41 
a3. pite) Of) 
_Piteh Qi) 
Pitch Oil 


Nun! para Pitch Oil 
Bismuth subbenzoate 

_ Bismuth subbenzoate 
__ Bismuth subbenzoate _ 
Bismth subbenzoate _ 
_____ Arsenic oxide —__ 

__ Arsenic oxide _ 

__.__ Arsenic oxide _ 
_____ Arsenic oxide _ 
Cadmium sulphate 
_Cadmium sulphate _ 
__ Cadmium sulphate 

__ Cadmium sulphate 
__ Cadmium chloride —_ 
Cadmium chloride _ 

Cadmium chloride 

_ Cadmium chloride 


Soluble copper cyanide _ 


Soluble copoer cyanide 
Fluorescein 


Fluorescein 
Fluorescein 
Fluroescein 
___ Silver nitrate 
Silver nitrate 
___Silver nitrate 
ae 
A** 4 2 oy 
X + Eosine 
X_+ Eosine 
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Portion of bark over crown scraped off with knife and chemical applied to wound as 
aqueous paste. 

Crown notched into xylem and chemical applied to wound as aqueous paste. 

Crown scratched with pruning saw and chemical applied as aqueous paste. 

Stems cut off several inches above ground and thin aqueous paste applied to ends of 
cut-off stems. 

Chemical applied in aqueous solution (or oil) about crow. 
or stems. 

One or more holes drilled into crown below stem tissue with Yankee twist drill. Chemical 
injected into these holes in aqueous solution by means of a modified Zerk grease gun, 

One or more stems slit with knife near crown and chemical in form of thick aqueous 

paste packed into the slit stem. 


No scarification of crown 
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TABLE NO. 4 
RESULTS OF 1930 EXPERIMENTAL TREATMENTS IN STANISLAUS NATIONAL FOREST, CALIFORNIA. DATA TAKEN IN 1931 
[ R. roezli a eee R. nevadense 
Concentration Total|Per Cent| Total |Per Cent|Total [per Cent] Tot al 
in Pounds per Number| Bushes | Feet Stem |Number| Bushes | Feet | Stem 
Gallon or Per pH Bushes| Dead Stem Dead |Bushes Dead Stem Dead 
Plot Number Chemical Used Cent by Yolume| of Spray Method of Treatment 1931 1931 1931 1931 1931 1931 1931 1931 
ene oe eee Saas EEE ee — EE ee 
Diesel Qil 100% 100.00 88.0} 100.00 ee 
AS ___| 2, 0g” 100,00 | cs ead names: Pee 
[#7 Area V__ Diesel Qil 100% 100.00 = —T —-f- ++ 
{#10 Area IV Diesel Oil « Pyridine. | 9+ & | 94.80 LUg.of ga60 [fT 
\#? Area Atlecide 3.6 93.40 636.0] 94.50 _ 
te? Aree _Diesel Qil + Pitch oil | 75% + 256 | a 92.70 | 614.0} 91.50 
rn 1,44 rayed on leaves. __ 73 91.75 |2,067.0| 99.50 | _ 
il+ Pitch Oi1 |  66%+1a% | _[ Sprayed on leaves 132 | 88.60 [1,080.0] 92.70 
A Diesel Qil + Pitch Qil Of + 504 Sprayed on leaves. 249 88.20 11,250.0] 30.50 
1a a Diesel Qil a 100% Sprayed on leaves. wt heke dL 99.40 
it4 Area II Diesel O11 + Pitch Oil __75% 4 25% [|  ___[ Applied to exposed crowns. SOA ex O_| 335.0! _ 
-0.Area I Pitch Qil 1 ___|Sprayed_on leaves. 49g 81.75 520.0] 64.7 
ra Area I tlacide 2. 5.0 _|Sprayed on leaves. _ Pane eee 
#1) Area IV Diesel Oil + Napthalene 88% + Sh + 5% Sprayed on leaves. 264 1 €0.10 |1,450.0 
pe Toluol + Cresol_+ Phenol + ae 1g = me mai | Seas 
G Areal { Atlacide aie 4.5 Sprayed on leaves. 20 | 60.00 
#4 Area IV a De Onz Qil coset Se Sprayed on leaves. 29 | 79.50 | 
Area I) Diesel Oil 100% ce Applied to exposed crowns. 61 78.75 
3 Area IJ ____Diesel O11 | __ 100% Sprayed on lacerated tops. 
j212 Ares Iv. _ Diesel Oil + Furfural 954 + 5% pee Sprayed on leaves. a 
#2 Area IV Pearl 0il SQp Extract 100% | Sprayed on leaves. 
rae __ Diesel Oil _____ 100% Sprayed on leaves. _ 
Diesel Oil _ 101 Applied to crowns. 
De Qne Oil 15% Sprayed on leaves. _ 
Atlacide 2.46 4.0 Spreyed on leaves. ase 
Diesel Qil 100% Applied to crowns. 
Diesel Oil + Phenol + Crescol 984 + 1d + 14) Sprayed on leaves. = 
4 Area III Diesel Oil + Kerosene 50% + 50% Sprayed on leaves. _ 
44 Area V _.___xes 2 ___ 2008 Injection. Sore 
16 Area J Pitch Oil + Phenol 98% + 2F Sprayed on leaves. 
[le Area IV - A eis 1.4f 4.0 Sorayed on leaves. 
#15 Area Atlacide _ 2049 4.0  |Sprayed on leaves. 
#3 Area ITI Kerosene x 1006 Sprayed on leaves. 
,#i9 Area IV A _ 1.46 4.5 Sprayed on leaves. 
#2) Area I Atlacide _2.4# — |No buffer|Sprayed on leaves. __ 
\#17 Area IV eh 3.6¢ “6635 Sprayed on leaves. _ 
#9 Area I | A 147 3.5 _|Sprayed on leaves. 
#27? Area I | A 1.44 No buffer|Sprayed on leaves. 
3 Area I Atlacide 1.44 4.0 Sprayed on leaves > 
f Area I Pitch Oil + Napthalene 95% + 5% Sprayed on leaves. zie 
[#22 brea | Pitch Qil + Pyridine _ 956 « 52% Sprayed on leaves. 
Atlacide 1.44 5.0 Spreyed on leaves. 
\#13 Area -89F 3.6 SE res ed on leaves. 
Area III Gasoline 100% 
#19 Area I Atlacide 2.4 4.0 
£24 Area I Pitch-0il + Furfural 95% + 
}#30_Area I tlacide_ mn Lat No buffer Surexed on Tears! 
#4 Area Atlacide 4.5 
26 Area I A [ase [No One 
\#2 Area I me Atlacide Sprayed on leaves’ 28 21.40 712.0] 64,60 
#2 Area IV Mineral Seal 0il SO2 Extract 1a Sprayed on leaves, —|%- 21.30 | 932.0[ 80.80 39.0] 100.0 
ES a ES SE ee Eee _[Injection. _ a 
Leste t Sodium Copper Cyanide _ ee on _..-___ {Injection 4 
BArea Vv | Diesel Qil 00% 7 Injectio 
25 areal [Pi Pitch Qil + Benzol____ Sprayed on 1 
pet Area I_ A wereee _[Sprayed_on le 
10 Area TV | ie Sprayed _on leaves, | pe | 5 es 
#5 Area IV Diesel Oil Sprayed on leaves. 50.00 |Numerous R. roczli 1 foot high. 
| Dense shade white fir and as- 
pen. Heavy overlay comvact sed 
23 Areal [| Pitch Oil + Cresol = ee 
+61 Area IIT | Ss Gasoline ________|Sprayed on leaves. 
{#12 Area IT a0 lepmiee on leaves. __ 
\#6 Area I Sprayed_on leaves. _ 







29 Area I 
#13 Area Iv | 


17 Area I 


16 Area IV _ 


15 _Area vl 
6 Area I__ 






_Atlacide 









rayed on leaves. 











Sprayed on leaves 
Sprayed on leaves. 
Sprayed on leaves. 

































Sprayed on leaves. _ 
Sprayed on leaves. 

















Sprayed on leaves. 







































21 Area I | ) __|Sprayed on leaves. 
Area _I_ Ds ATSE VRAIS 244f Sprayed on leaves. _ 

5 Area V Potassium, Car. Chromium, Thiocyanate 2.04 Injection. 

#3 Area V Chloral hydrate | 2.08 njection. 

*Sodium chlorate. **Copper complex, 

Area I ~ Section 10, R. 18 E., T. 4.N., laid out and treated by R. P. d'Urbal. 

Area II - Section 10,R. 18 E., T. 4.N., laid out and treated by W. V. Benedict. 

Area III - Section 2, R. 18 E., T. 4.N., laid out and treated by W. V. Benedict. 

Area IV - Section 2, R. 18 F., T. 4N., Pata out and treated by R. P. d'Urbal. 

Area V - Section 2, R. 18 E., on 4N., laid out and treated by G. R. Van Atta 
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Of all the treatments of this general type.that were tried, those in 
which oils were used showed.the most promise, and sodium chloride gave 
the poorest results, [t would be quite unsafe, however, to use these 

| preliminary indications as the basis for a final evabuation of the 
materials that were used, since very little was known concerning the 

| best way in which s¢uch applications should be made, It is fairly evident, 
however, that those treatments in which aerial parts of the plants were 
cut away before the chemical was applied were peculiarly successful, Ii 
is difficult to see how this observation can become of very great 
practical importance, since the removal of acrial parts is frequently the 
equivalent of hand eradication in terms of the operating time involved, 








Idaho spray experiments: Figures given in Tables No's. 1, 2, 
and & bring to light the following points: 


1, The use of oil sprays produced erratic results, Some fairly 
high R. inerme live-stem kills were obtained, but in all instances where 
oils were used failure to kill a satisfactory percentage of the bushes 
treated was experienced, These facts are somewhat at veriance with the 
results of Diesel oil applications made to R. roezli in California, 





2, The salts of cadmium and silver used at Santa, Ideho, were 
relatively ineffective when applied as aqueous sprays. 


3, It is impossible to correlate the pH of chlorate sprays with 
their effectiveness by means of the results of the tests reported. This 
point is more fully discussed in connection with the California experi- 
ments. 


i 4, Copper complex is quite definitely not a satisfactory ribicide 
when applied in the form of an aerial spray. 


California spray experiments: A critical examination of the 
data presented in Table No. 4 discloses that it is impossible to ascertain 
the relative effectiveness of chlorate sprays of different pH values by 
means of field experiments of the type reported, This is an effirmeation 
of results previously obtained, but in no way contradicts the findings 
of laboratory work which has repeatedly shown that very slightly acid 
aqueous solutions of chlorates are more toxic to the majority of plents 
than are solutions which are either somewhat more acid or more alkaline. 
The laboratory findings, while perfectly valid, are dependent upon con- 
@itions which cannot be meintained in experiments conducted in the field, 
Thus, for example, the magnitude of the difference in effects which would 
be produced by treating Ribes growing in the field with chlorate sprays 
of very slightly different acidities would be so small that it would be 
completely overshadowed by the effects of plant variability. 
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A very striking feature of the results given in Table No, 4 
is the apparéntly high degree of effectiveness of Diesel oil as a ribicide 
yhen applied to R. roezli, Observations made in the field seem to indi- 
cate that oils are most effective when they are applied both as a heavy 
drench to dry soil about the base of the plant and as a thorough spray 
on the aerial parts. Indications are that moist soil would greatly 
hinder the action of oils as ribicides. It is also possible to obtain 
from the data presented in Table No. 4 @ very good comparison of the 
effectiveness of sodium chlorate and sodium chlorate-calciwm chloride 
sprays in various concentrations. Table No, 5, which is derived from 
Table No, 4, illustrates these points, . 


bh Figure 1 depicts graphically the relative effectiveness shown 
by the chlorate sprays used in these experiments. The broken lines 

fn the figure terminate in points at the ends of the curves, which points 
are representative of results obtained by treating a relatively small 
number of plants. The dotted line is an extrapolation of the sodium 
Chlorate curve and is drawn to indicate the probable course of the curve 
below the limit found by these experiments, The two curves in Figure 1 
clearly: show that in fairly low concentration Atlacide is as effective 
pound for pound as sodium chlorate, but that as the concentration is 
increased sodium chlorate becomes much more toxic than an equal weight 

of Atlacide. These curves offer striking confirmation of what is known 
Goncerning the role that osmotic pressure and the antagonism between 
different ions in the same solution play in the action of such solutions 
upon living organisms. The theories involved also predict that in still 
lower concentrations than those here recorded, sodium chlorate should 
again become more toxic than Atlacide, This has been found to be true 
in greenhouse tests which were discussed in the summary of research work 
presented in this report. Were it not for these influences and the minor 
toxicity of chloride-ion as such, Atlacide would always be epproximately 
two-thirds as effective as sodium chlorate upon a weight basis, 
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FIGURE NO. / 


COMPARISON OF EFFECTIVENESS 
OF SODIUM CHLORATE AND 
ATLACIDE WHEN USED IN SPRAYS 
OF VARIOUS CONCENTRATIONS ON 
RIBES ROEZL/ 
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TABLE NO, 5 


COMPARISON OF EFVECTIVENESS OF DIESEL OIL AWD CHLORATE 
SPRAYS AS SHOWN BY RESULTS OBTAINED FROM 1930 
|2 | EXPERIMENTS ON R, ROEZLI IN CALIFORNIA. 





| Concentration] Number of| 
i Bushes 
|Involved |Bushes 
jin Calcu-|Killed j|Kilied 
lations {Per Cent|Per Cent 


mixtures of 
from 50% to 
100% Diesel 


Sodium chlorate 
= ao i 
Atlacide 
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Oregon spray experiments: Chlorete sprays in all instances 
failed to effect a satisfactory. proportion of RK, bractecosum bush kill, 
although fair live-stem kilis were nearly always obtained, . The chances 
for. successfully reworking many of the checked plots by some other 
method than was first employed would be very. poor, were such a move 
contemplated, This is true largely because a. heavy brush cover survives 
selective spraying in these areas, -Imdications are that many of the 
sprays.tried on. BR. bracteosum are quite toxic to the plant but that 
present methods of application are at fault, Sustained contact between 
the chemical and many plent parts is apparently essential te successful 
kill, Present methods of treatment do not appear to offer. such contact, 
This statement, while made with particular reference to BR. bracteosum, 
seems to apply with equal force to many of the other Ribes species, 


R ldacustre in Oregon seems. to.respond somewhat better to 
chlorate sprays than does R, bracteosum, but here again spraying with 
chlorates did not. produce satisfactory kills.. The KR. lacustre plots 
examined ae however, appear to offer better chances for reworking than 
did the R.. bracteosug areas, 


“Diesel oil was used on only one RK, bracteosum plot, and the 
results obtained in this instance indicated that it is practically 
worthless. for use on this species. It is probable that the moist habitat 
of R. bracteosum is in part responsitle for the failure to achieve a. 
high percentage of kill through the application of oil. 


Fifteen and 30 per cent Atlacide sprays gave very good results 
when applied to R..erythrocarpum, Seven and one-half per cent solutions 
of Atlacide gave complete live-stem kill but failed to kill ali the bushes, 


Recheck of Experimental Plots First Laid Out and Treated at Clarkia, 
Idaho, in 1929 and Discussion of Results, 


In 1929 an extensive field program was undertaken et Clarkia, 
Idaho, One hundred and forty one-half-acre plots were treated with 
experimental sprays. These plots were checked in 1930. Besides being 
checked, certein of the plots were divided into two equal portions of one- 
quarter .acre each, One of each of these pairs of small plots was then 
resprayed with a solution of the same composition as was used the previous 
year on the whole plot, The application was made on or about the same day of. 
the year as the 1929 application. | Nothing further was done in 1930 to 
the. remaining manos of each pad of the onexqperther-sere plots, 


The ets ea of continuing the program that was begun in 1929 
has: been to. study the rate at which Ribes population may be decreased by 
the use of chemical sprays when they are applied only once and when they 
are applied more than once at intervals of a year or more, This study 
also necessarily involves the rate at which regeneration takes place when 

Ribes plants have been damaged but not killed by chemicais, 
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For convenience, those half plots that were first sprayed in 
1929 and a@gein in 1920 will be referred to as the "A" group, those that 
were sprayed in 1929 and not treated with chemicals in 1950 will be called 
the "B" group. Tables No's, 7, 8, and 9 present a summary of the data 
taken to date from the "A" group of half plots, Tables No's.10, 11, 
and 12 giye @® similer summary covering the "B" group, Some of the figures 
in the tables appeared in the 1930 anmai report and are repeated here 
to facilitate study of the experiment as a whole, 


The usual practice when studying the effectiveness of a chemi- 
cal as a ribicide is to base calculations upon the percentage of live 
stem killed by the ehenical, Where it is possible to obtain the necessary 
information with accuracy, the percentage of bushes killed is sometimes 
used in preference to the figure representing live stem killed, 


Another method of evaluation and one which is admirably suited 
to present needs is based on the expression of the results of treatment 
in terms of the percentage of live-stem reduction accomplished by spray- 
ing. It will be noted that in calculating the percentage of live-sten 
reduction, account is taken of the new growth that has appeared since 
chemicals were applied, Some figures for bush kill are available and are 
also given in the tables, 


‘Mention should be made of the variable nature of the results 

as reported in the tables. A discussion of the occurrence and causes 

‘for variability in the results obtained from these experiments was given 
in the annual report for 1930. It will be unnecessary to repeat the 
discussion of causes, but attention is called to the fect that the 
weighted percentages of RK, petiolare live-stem reduction for the period 
from 1929 to 1920 @s given in the tables for the haif plots have been 
fhund to vary as much as 7 per cent of the recorded values from the corres- 
ponding figures for the whole plot, It has also been found that the 
weighted percentages: reported for Atlacide 15 per cent and for sodium 
» chlorate 10 per cent plus calcium chioride 5 per cent varied as much as 

16 per cent from the true mean, The compositions of these two sprays were 
as chemically identical to each other as field practice could make them 
and consequently some factor other than composition caused the large 
variation in effects observed. Different sets of plots are involved rather 
than opposite halves of common plots and large differences in environment 
are probably responsible in part at least for the discrepancy in the 
results. ‘The exact nature of the cause is not as important as is the fact 
that if the same variation existed elsewhere it could not be as readily 
detected as it was in this instance, and consequently failure to note its 
existence might easily lead to the inference of false deductions, 
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TABLE NO, 8 


LIED TO INERME AT CLARKIA, IDAHO 


IN 1929 AND 


RESULTS PRODUCED BY EXPERIMENTAL SPRAYS 
DATA TAKEN 1931 FROM PLOTS 


Feet of Live Stem 
1930 


























































Feet of Percentage| Feet of Live Stem |Percentace| Per Cent 
| Live Stem of Live 1931 of Live Bush Date of 
Number| Before Sur- Stem Sur- Stem Kill | Spray 
Spraying aly Reduction | viv- Reduction 1929- Application : 
Spray Formula Total] 1929-1930 | ing New | Total | 1929-1931 1931 1929 1930 
~ «YL 83 ¢qy] 8,232 | 3,110] 1,906] 5,016] 39.1 [1,264] 2,167 10.0 [July 11 [July 12 | 
ly 26 [July 26 
Ha0lOs - 58 i aes a ee ee cee 
6.5 rust 23|/Aucust 23 
ae Mol ef 7 a a | gf a ee sR 
|Totals and Weighted | 
Percent age 8,421 5,063] 39,9 2,167 74,3 _ = 
flo Record fevics| ess] eeusol —_|""aa.6 [Sune 17 | June 17 
NaCl0g - 10% 2,181 | 248] 209] ae 186 248 July 11_ | July 12 
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all others are west half plots, 


Fieures excluded from calculations of totals and percenteses because complete records for the three yeers were not 


surviving and new stem combined, 


TABLE NO, 9 


RESULTS PRODUCED BY ERIMENTAL SPRAYS APPLIED TO LACUSTRE AT CLARKIA, IDAHO 
DATA TAKEN 1931 FROM PLOTS SPRAYED IN 1929 AND 1930. 
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* North half plots; all others are west half plots, 
# Increese, 
o Figeures represent surviving and new stem combined, 
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TABLE NO, 10 


RESULTS PRODUCED BY EXPERIMENTAL SPRAYS APPLIED TO PETIOLARE AT CLAPKIA, IDAHO 
DATA TAKEN 1931 FROM PLOTS SPRAYED IN 1929, 
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South half plots; others are east half plots. 

** Ficures excluded from calculations of totals and percentaces because complete records for the three 
years were not available, 

o Figures represent survivine and new stem combined, 
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TABLE NO, 11 


RESULTS PRODUCED BY EXPERIMENTAL SPRAYS APPLIED TO INERME AT CLARKIA, IDAHO 
DATA TAKEN 1931 FROM PLOTS SPRAYED IN 1929. 


Feet of Live Stem ae Percentage | 
of Live 1931 of Live Date of 
Stem Stem Spray 
es Reduction a Reduction | Application 
ing Total| 1929-1930 | ing Total | 1929-1931 1929 


oH 6.8 ce on rr = 

esr ee 

ed Percentages 14,401 8,48 5,718 

Wo Record 22058] sezzaleei. sal _—_| June 17 _] 
uly 1 


NaClOz - 10% P| aot Tae alse sa 1 oval 2526 
.89f perGallon [43 [No Record #3] 5] 2888 July 26 
| August 8 __| 


oH 6.5 es Aug 
lue se ta ese fie esl ert area 2 


ee es ee ee 
ed Percentages 9,001 3 894 2,526 72,0 


|Atlacide - 7.56 |44 J 1,303 | 613] 103] 716] 45,1 | 400] 227] 636] 5,2 | July 26 
<66f per Gallon [63 [| o | ol of of st August 9 __| 
pm 6,5 Gls | me | vest 2 


Te 1 W = 

oe ee eee ee ! 
Peep ates [om] “elie are [sae] aeons ay | 

Geer BASS inet | 

eens Pal et aa of at 28 


a ee 
ed Percentages 8,530 | 4 098 2 = 2,759 


|Atlacide - 15% _ oni | LS Sa July 27 
















Feet of 










Number} Before 
Spraying 












Spray Formula 








NaCl0, - 5% 
45% per Gallon 





























1. 36# eo Gallon oso -__]__o|__o| _{_____o A cust 10 
pH 6,5 Glue a a a ne 
A CP 

ed Percentage 411 141 


a¢lo, - 102.607 [ST [No Record et cof ees7iteones] | «June 17 
3,390 (apalesalaael sna “real eral Wars ea July 13 
54.474 per Gallon 1,632 [aaa a7] “oa sete [val s00| 1 sea 3,6 1 July 27 
xe eek a 


5 a a 
ed Roce 671 3,137 44.6 


NaClOz - 30% 2. 3 on 
per Gallon CaClo 
154 1.44 per Gallon 





NaCl0z; - 104 
per Gallon CaCl, 













peta ne ee es 
June 17 
oH 6 1 B,5 uly 15 


* South half plots; others are east half plots, 
** Ficures excluded from calculations of totals and percenteges because complete records for the three years were 
not available, 
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TABLE NO, 12 


RESULTS OF EXPERIMENTAL SPRAYS APPLIED TO R, LACUSTRE AT CLARKIA, IDAHO 
DATA TAKEN 1931 FROM PLOTS SPRAYED IN 1929. 
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South half plots; others are east half plots. 

** Fieures excluded from calculations of totals end percentages because complete records for the three 
yeérs were not evailable, 

o Figures represent survivine end new stem combined, 
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For the reasons set forth, it is very necessary to exercise 
caution in interpreting results obtained from experimental work of this 
nature, 


Following are some ‘coaaiulld ona: that may be safely drawn from 
the work as it has progressed to date, 


R, petiolare in the "Al group of half plots. (See Table No. 7.) 


1, Fairly high percentagesof R. petiolare live-stem reduction are 
accomplished when chlorate sprays are applied upon two successive years. 
Checking done the year. following. the final application of spray shows this 
reduction to be from 90 to 100 per cent of the live stem existing at the 
hye the first spray was gir 


2. Variation of the eenebattebabh of chlorate in the spray between 
the limits of 5 and 30 per cent as sodium chlorate does not materially 
affect the percentage of RK. petiolare live-stem reduction under the con- 
ditions noted in 1 above, 


$8. The presence in the spray of eAlciwa chloride in the proportion 
of 1 molecular weight of calcium chloride to 2 molecular weights of sodium 
chlorate does not greatly lower the percentage of R, petiolare live-stem 
reduction under the conditions noted in 1 above. 


4, The figures for percentage bush kill given in Table No, 7, while 
quite irregular, indicate that 10 per cent sodium chlorate with calcium 
chloride gave slightly better results with R. petiolare than any of the 
other sprays considered, The nacure of the data does not permit further 
deductions. 


Re inerme and R. lacustre in the WAH group of half Blot - 
(See fables No's. 8 and 9. 


Extreme variability by antainbe rb here and about all that can 
be said is that while 10 per cent sodium chlorate without calcium chloride 
“gave slightly better results than any of the other spreys, none of the 
treatments satisfactorily reduced either the live stem or number of bushes 
of these two etn 


Aci ooup bfhalf pldts, (See Tables No's. 10, 13, 12, and 13.) 


A study of the data collected from this group of plots permits 
‘some very interesting observations, It will be recalled that in contrast 
“to the treatment given the "A" group, the "B" group received an application 
of spray only in 1929 and not in 1930. ‘These plots were checked in 1920 and 
agein in 1931, A comparison of the live stem present at the times of check- 
ing in 1930 with that present in 1931 should give some indication of the 
rate at which the Ribes species concerned recover after being damaged by 
chlorate sprays, Table No. 13 is an attempt at such a comparison, 
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TABLE NO, 13 


CHANGE IN AMOUNT OF RIBES LIVE STEM PRESENT ON HALF PLOTS SPRAYED 
QWLY IN 1929 FOR THE PERIOD 1930 70 1931. FIGURES GIVEN ARE 
WEIGHTED PERCENTAGES OF THE TOTAL LIVE STEM PRESENT BE- 

FORE SPRAYING. 
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15% CaCly 


It is immediately evident from the figures given above that the 
three species listed are not ai all alike in their ability to regain live- 
stem length lost through damage by chlorate sprays. In fact, in most 
instances, R. petiolare and k. inerme not only failed to start te recover 
but experienced a further reduction of live stem during the period of 
investigation, This loss of live stem during the second year after spray- 
ing is very pronounced in the case of R. inerme. The behavior of R. lacustre 
is extremely irregular and cannot be correlated with any known facts, It 
is &8lso,.impossible at the present time to explain the difference existing 
between the figures for R. petiolare and R, inerme. If further investiga- 
tion discloses. this "residual effect" of spraying, here observed in the 
case of R, inerme, to be general for any species of Ribes, it will become 
important to discover what factors are responsible for its existence, 


Experiments Conducted in Idaho, California, Oregon, and Washington 
During 1951 Field Season 





Idaho: Chlorate sprays were applied to 26 one-quarter-acre 
plots at Clarkia, These plots had also been treated in 1929, The sprays 
used in 1931 were of the same composition and were applied on or about the 
same day of the year as those of 1929, This series of one-quarter-acre 
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plots has been referred to in Section D as the "B" group of half plots. 
& summary of the treatments applied is given in Table No, 14, 


California; Four methods of application and a number of 
chemicals, some of which were new to Ribes work, were used in the experi- 
mental ma eas made this year near Strawberry in the Stanisleus 
National Forest. ,Table No. 15 summarizes this work, 


Oregons Only one experimental application wes attempted in 
Oregon during this field season, The description of the plot and treat- 
ment follows: 


Plot I (1930). 
Location of plot: One hundred and fifty-five feet northwest 
of Plot. I (1930), CraterLake National Park, 


Size of plots Fifteen by thirty feet, 
Species: R. erythrocarpum (100 per cent ground cover), 


Date of treatment: August 8, 1931. 

Method of application: Foliage and surface drench, | 

Soil: Dry and porous, covered with 1% inches of | 
fir-needle duff. 


Washington: For the six years preceding 1931 an area at Santa, 
Idaho, was used for most of the field work in connection with chemical 
investigetions involving R. petiolare, R. inerme, R. lacustre, and 
R. viscossissimum. With the close of the 1920 field season the Santa area 
was finally depleted of sites suitable for further work of this nature 
and it was decided that a new location would be needed for future field 
programs, Accordingly, @ number of possible locations were scouted early 
in the 1931 field season, The one that was finally selected as being the 
most desirable for the purpose contemplated is in the Wenatchee National 
Forest in Washington and extends upwards along the courses of Swauk and 
Iron creeks from their junction, which point is approximately two miles 
southwest from Blewett Pass in the Wenatchee Mountains, 





The new area abounds in a number of species of Ribes, including 
the four principal ones of north Idaho. Both dry land and swemp types of 
R, inerme are particularly abundant here. Western white pine is a minor 
species in this locality and,as a consequence, it is unlikely that the 
area will soon be disturbed by the rapidly growing eradication progrem. 


Experimental applications were made this year on the new area 
and are summarized in Table No..16. It will be noted that several appli- — 
cations were made to R, bracteosum in the Snoqualmie National Forest. 
These plots are located near Steven's Pass which is not far from the main 
area at Blewett Pass, 
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TABLE NO. 15 


SUMMARY OF EX>ERIMENTAL TREATMZNTS APPLIED IN THE STANISLAUS NATIONAL FOREST 
DURING 1931 FIELD S#ASON Ts 













































| To — . 
|Plot Number Number 
'Section and Bushes Method of Date of | 
| Station Location Ribes Species Treated Chemical Used Application Application 
LA (0-1) [Cow Creek | [R. roezli __ K3(Cr(CNS)6] | Number1 | June 22 __ 
[2B (0-1) [Gow Creek |B. roeali WaCi0z__ | Number 1 [June 22 
[3 ¢ (0-1) [Cow Creek R. roezli Cugcl2 _ Number 1 June 23. 
ee __|Gow Creek ———[R. roezli NagzCu( CN) 4 ~ | Number 1_ | 
5 A (1-2 Cow Creek _[R, roezli _ oe Number 1] | June 24 | 
16 B (1-2) Cow Creek R. roezli Cuso4 Number 1 June 25 7 
7 C (1-2) _|Cow Creek R. roezli Eis, uae | 
{8 D (1-2) _ Cow Creek R. roezli_ __ cuso4 Number 1_ "June 20. 
(1 A (0-1) _ R. nevadense 238 S02 - 24¢ Number 2 ae 
1 A (0-1) _ _cereum __ 802 - 16f er 2_ 
ee ee N  e 
10 D (2-3 Foezli _ = panes a 
L. W. Collin's Weed ~ 
|1 D (2-3) roezli __ Killer 4¢ per Gallon _ 
L. W. Collin's Weed 
{11 A (2-3) roezli __ Killer 1f per Gallon a 
L. W. Collin's Weed | 
[12 A (3-4 roezli Killer 1/2# per Gallon _July ll! 
13 C (3-4) | Toezli —_Cvs0g Fi eral 
[24 D (3-4) roezli CuS04 aly 13s 
[18 C (4-5) R. roezli Bae Nee ly 15 | 
(15 B (2-3) R. roezli_ | 30 ee eee 
17 B (34) ee a ee ee 
18 C (5-5 R. roezli 20 ) as _ 
19 D (4-5 R. roezli i 2 ence Uae ae Pe. Se 
(21 A (4-5 Cow Creek R. roezli eo 92 Se X 
20 D (5-6) | Cow Creek R. roezli_ 8 = _Cus0g il 
\22 A (55 Cow Creek R. roezli_ (2) re ee X July 24 
|2 4 (5-5) __|Gooseberry Camp|R. cerewm | 9 7_ | __cuS04 = August 6 
23 A (6-7) [Cow Creek R. roezli | _ _———i86 ____ C2H40 - & August 8 
|24 B (4-5) |Cow Creek____s|R. roezli 145 __ X August 20 
[25 B (55) |Cow Creek R. roezli 5 _____ Ke Cr( CNS) 6] August 20 
126 C (6-7) Cow Creek R. roezli No Record NH4CNS - .42# per Gallon August 22 
27.0 (7-8) [Cow Creek |[R. roezli _| No Record | NH4CNS - .84# per Gallon August 22 
28 C (8-9) [Cow Creek R. roezli No Record | NH4CNS - 1.25f per Gallon August 22. | 
39 ¢ (9-10) |Cow Creek |R. roezli_| No Record | NH4CNS - 1.76# per Gallon August 22 | 
|30 C (10-11) [Cow Creek R. roezii | No Record | NH4CNS - 2.1# per Gallon ~Bugist 22 
‘31 B (5-8) [Cow Creek [R. roezli 84 CuS04 August 24 
3B (5&6 Gooseber Camp|/R. cereum 10 Number 1 August 27 
* Copper Complex 
Method Number 1 - Stem injection of chemical as glycerine paste (anhydrous). 
Method Number 2 - Soil funigation; gas. 
Vethod Number 3 - Root injection of chemical as glycerine paste (anhydrous). 
Method Number 4 - Chemical anplied as dust to aerial plant parts. 
Method Number 5 - Spray: one-fourth per cent aqueous solution of glue as spreader. One oint of glve solution to 
5 gallons of spray. 
Method Number 6 - Crown injection of chemical as glycerine paste (anhydrous). 
Method Number 7 - Stem injection of chemical as glycerine paste (hydrous). 
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TABLE NO. 16 


SUMMARY OF EXPFRIMENTAL CHEMICAL TREATMENTS APPLIED IN WASHINSTON DURING THE 1931 FIELD SEASON 










































— a) Sa es aa SET Oe | eer oe a ean ~ ~ =m eae ee 
| __Dreneb a Spyeg | trench 

| Total | Total Total | Gallons Pounds Gallons Founds 

[Chemical Ysed | Gallons] Pounds|Gallons| Pounds Solution Chemical Solution Cremical 
Pounds Total Solu- | Chem- | Solu- | Cnem- | Solu- | Chem- Applied Fer, Applied Per Applied Per_| Applied Per, 

| Fer | Per: Method of tion ical tion ical tion ical Square Square Square| | Square 

Plot Number [Rides Spectes/Chemical| Cent |Gallon| Application Applied ee Applied] Yard | Acre | Yard | Acre] Yard | Acre | Yard Acre 
—— a ee ==> =s>2==> = == =S = == ——= 
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rench | 110.0) Ss 60 com 
: Spray and i 121.0 +1240/600.00] .1040/ 504] 
re 0 - .33 R. petiolare |X (1) 5 242 |So ne 21 16.60 | __ — 
(5.36 Ss) Na cro | Spray and 
__.W.S3 =.51,8, inerne Q.27 +64 {Soil Drench |_ 90 Q!} 38,0 28,5 23.95 | .1050}509,00] ,0880| 42: 
sd | Na,Cr.0 Sprey and 
U2. inerme , 2277/15 
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5 |soil Drench | 40,0 5 .o | 28,70 | .1740/843,00] .2160]1,05: 
R. inerme NE.CNS 
. R. petiolare +2 |Soil Drench 79,0 30,0 a a s i 
Soil Drench 118,0] 60.0 2: , 

Spray and 


Soil Drench + 13%.0}_ 5C ie) 


JIJA 234 -,56 |R. inerme _ » eee MBE) 


Iva 0 -,54° inerme il 
Diesel 
17a .54 -1,0 |R. inerme_ 1 






































ct _|Soil rence, 18 .u) 55,0 + al seo like ——2. 
VA 0 -.33 R. inerze _ x |..10 oil Drench | 121.0) 60,0 50,40 | 60.0 | 50.40 2495, 
| | Spray and | 
A .o3 -.6 R._inerme tlacide| 10 64 |Soil Drench | 114,0] 75,0 | 63,00 5.0 _; 12.60 635,00} .1120| 543] ,525 
R. inerme i T oe 
Via O =1.0 R, lacustre Paste njection 367.0} C.5 6.78 








OQ -1,0 |R. lacustre X Paste | Injection 733,0| 0.6 











































































































































njection a) S| ee lt 
i 3s 
Spray r a Partial Det oliation Experiment on R. petiolare — a 
KAv0-w1 50... | -*** a _Tubulation | | | 
XTA 0 =1.0 eeee x Tabulation _ = _| 2 _ 
Subsurface | | = | 
XJIB 0 -2,5 R._inerme 4 5 Drench 91,7}115,.0 50.50 | 115,0 50 1,250 | 6,050|,.5260 |2,54¢ 
NE, CNS Subsurface | 
(XIIB 225 =-.49 |R. inerme 4 5 42 ench £8.0| 60,0 .80 60,0 25.80; ss | He | .682 | 3,300} .2870 |1,3€ 
R. inerme Subsurface i 
XIITA 0 -,59 R. petiolare 5 =42 Drench 172.0/170,.0 73.10 Plies 170.0 73.10 990 4,790 4100 |2,01c 
} Subsurface er a 
59 =,75|R. inerme $2 Drencb 58, 71130.0 5.90 130,0 95.90 2,210 |16,650].9300 | 4, 4&U 
ie ttle mre ge | | | 
IJJA .75 -1,0|/R. inerme 4 42 Drench 91,7]150,0 64, 50 150,0 64,50 1,630 7,895] ,6850 13 $15) 
R. inerme te Spray and | lee 
KILIB O -,3: R. petiolare |Atlacide| 10 84 |Soil Drench | 117.3] 75.0 ; cana 15,0 12,60 | 60,0 | 50,40 | ,1260/620,00] ,1080|] 521] .511 | 2,473|,4200 |2,075 
XITIB, 32 =.66 Spray and 
L eR. inerme Atlacide| 10 +€4 |Soil Drench 6&,0] 41.0 34.40 | 3.0 | 2.52 | 38.0 31,90 | .0440/ 213.00) .0370| 179] .456 | 2,205|.3€30 11,653 
XIIT alt Subsurface 
Bo32 -.66 Naclo,. | 
2 R, inerme 3 42 Drench 56,7] 55.0 2. 80 t— L 55.0 80 gs0| «4075 1,¢70 
R. inerme NH. CNS Subsurface | | —T 
XIV_O =. 40 R. petiolare 4 5 242 | Drench |_ 73.4] 60,0 | 26.00 60,0 | 26.00 955|.3440 11,660 
KY x Sdchd X ibulation eel ie 
oa? das Lae | ee | Pe ae ee Pe ee ee 
XX__O -,14 R, inerne 15 1.25 Dren 51,3] 6.0 10,00 8,0 0,00 2156 755| .1950 944 


Stevens Pass, Snoqualmie Nationa orest es —<- 7a 
oe ae l= if - osqies 

0 -,50 R, bracteosum| X Paste 183,31 0.5 eee 0927] 13,07} | ers a 
Ove.70L. ne bracteosum| Meson +42 [crown Drench belaows| 25.80 | 20.0 | 8,60 re 17,20 ogealare 00} .0330} 159] .156 | 755,0|.0635 | 317 
NH,CNS 10 ) 

11.70 -1.0 _|R. bracteosum| NH,CNS 5 


(1) Copper Complex. 

* Actual area treated two-thirds of area in plot, Figures given for quantities per unit area should be divided by 2/3 to give true values. 
** Injection chemicals. 

*** Contains R. lacustre, R. inerme, R. petiolare and R. watsonianm, 
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110.0] 30.0 16.80 10.0 8.40 ©0910] 441,00] .0764 371 
110.0 0.0 | e4o | L._ | .182 | 61,8] .0765 | 376 
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Field work in connection with experimental studies on the 


translocation of foreign substances in Ribes plants, Mention of this 
division of the 1921 field work was made in the introduction to the 
present report. it is impractical to discuss here, except in the 
briefest possible fashion, the purposes these experiments are intended 
to serve, nor is it possible to give more than @ very broad outline of 
the technical methods employed. As stated before, the studies are an 
inquiry into the extent and manner of distribution throughout the plant 
- pbody of substances that have been introduced inte severed or split stems 
or roots, 


— 


Chemical pastes have been injected into split plant parts under 
& variety of recorded circumstances, Some of the plants so treated have 
been dug up and dissected at varying recorded intervals of time after 
the injections were made, The dissected plants have been preserved for 
chemical analysis. The remaining plants treated by the a ee 
method were left in situ for examination in 1932. 


Tubes containing aqueous solutions of dyes or chemicals, or 
containing water only, were affixed to cut ends of stems and roots under 
a variety of conditions, The rate at which the solution was absorbed by 
the plant as well as the quantity of solution taken up was carefully 
determined and recorded. These treatments were made at various hours in 
the. day throughout the season. Duration of treatment was altered accord- 
ing to a definite plan, Extensive records of all these experiments have 
been kept. They include detailed notes concerning the plants treated and 
the environmental circumstances prevailing, such &s exposure, shade, 
temperature and moisture in the soil and air at the time experiments were 
performed, as well as general weather observations, 


D, Late Season Observations on 1931 Field Experiments in #eshington 
and California, 


Comparison of plants treated with ammonium thiocyanate with 
those to which chlorate was applied indicates that ammonium thiocyanate 
is quite as toxic to plant tissue as chlorate, Some doubt exists as to 
whether or not full advantage can be taken of this fact due to the ease 
and rapidity with which ammonium thiocyanate may break down under the ~ 
influence of many biological agencies with the consequent formation of 
non=toxic substances, 





The principle of soil treatment tried so extensively this year 
appears at present to offer possibilities for the devehopment of methods 
of treatment supplementary to those being used at present. Nothing further 
can be said regarding this Re, of PRE R until after the 1932 check- 
ing has been performed, 
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The experiments performed this season in which glycerine 
pastes were injected into plant stems again demonstrated the high toxicity 
of copper complex to plant tissue mt at the same time seemed to show 
that this method of application did not provide the proper opportunity 
for perfect distribution of the chemical to the vital parts of the plent. 
Practical difficulties of application also oppose the adoption of this 
method of treatment, 


Ethylene oxide, @ chemical highly recommended by certain 
workers, appears worthless as a ribicide, 


Fire hazard investigations conducted during 1931 field season, 
A special set of experiments planned for the purpose of investigating the 


tendency for sodium chlorate and sodium chlorate-cealcium chioride mixtures 
to promote "spontaneous" ignition when in contact with plant materials 
was performed in the Wenatchee National Forest, The results of these 

and other experiments dealing with the same subject are soon to be sub- 
mitted in a separate report, 


RECOMMENDATIONS FOR LARGE-SCALE 
APPLICATIONS OF CHEMICALS, 1932. 





The findings obtained from the investigative work accomplished 
during the past year do not permit making radical changes in the recommend- 
ations sulmitted in the 1930 annual report until certain further experi- 
ments now in progress are completed. 


The following general observations are based upon a compre- 
hensive study of the information at present available: It has been found 
that when the concentration of chemical in any particular type of spray 
is changed within the limits of field practice, the difference in the 
effects produced due to this variation is frequently overshadowed by the 
difference in effects produced due to a change in the total quantity of 
chemical applied per plant unit. Thus, 2 heavy drenching with dilute 
spray is sometimes more effective than & light application of spray in 
which the concentration of chemical is high, This is particularly true 
when the weight of active chemical used is larger in the first instance 
than it is in the last, 


It is becoming increasingly evident that the soil solution 
ean function as an effective medium for the distrilmtion of toxic substances 
to the vital plant paris, 


The foregoing observations make it desirable to re-emphasize 
the necessity for complete spray coverage of acrial plant parts and toe 
recommend that sprey be liberally applied to the bese of the plant and the 
soil immediately surrounding the stems. 
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The experiments performed during 1950 in California have 
_ghown that R, roezli growing upon dry sites can be successfully eradi- 
cated by the. application of Diesel oil as @ thorough spray and crown 
drench, If the plants are heavily layered, more oil must be applied 
than when they are erect, Wet soil prevents successful eradication 
by this method, The feasibility of this method must be determined 
in prectice yw the cost of oil treatment as ana to hand eradica- 
SA 5B, 
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INVESTIGATIONS IN CHEMICAL MBIHODS POR THE ERADIGASTON OF BARBERRY 





INTRODUCTION 


Under the terms of the cooperative agreement, which has been in 
effect since April 15, 1930, between the Division of Blister=Rust Control 
and the Division of Barberry Eradication, further work has been performed 
for the purpose of developing practical methods for the eradication of 
barberry, This work has paralleled in = large measure the morphological , 
physiological, and chemical investigative work that has been done with 
Ribes, which latter is given in Part 1-of this report. 


“Phe experience and information gained through laboratory and green- 
house work and the results of the field program of 19% were applied to the 
formation of plans for further field work which was undertaken during 
1981» 


The | program of research thus far ediaptetea has been devoted largely 
to a study of fundamental principles involved in thé chemical eradication of 
barberry. The brief summary of the work here given is for the purpose of 
indicating the course and scope of the laboratory program and is to serve 

as an introduction to. the discussion of the ‘field re gh ect 


reais SUMMARY OF RESRAROH WORK 1930-1941 
A, Cu iar of Aictior rry Plants Under Greenhouse Conditions 


stocks of growing barberry plants have been mainteinéd in the ereme | 
houses at Berkeley, California and Moscow, Idaho for utilization in the 
research program, 


“fhe plants have shown themselves to be readily adaptable to culti- 
vation when grown in either water-culture solution or soil, Both methods 
have been used; the choice of method depending upon the purpose for which 
the Plant was to be used, 


B, Chemical Work 


A number of tannin determinations have beén made upon samiplés of 
barberry plants. These indicate low tannin levels for this plant species, 
Tannin was found in only very small quantities in the aerial parts and not 
at all in the roots of the plants examined, 


High tannin content, other factors being =e is Airey 


associated with high resistance to injury by chemicals. Consideration of 
the occurrence and chemical characteristics of tannins in a plant enables the. 
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experimenter to select toxic chemicals and methods of treatment which 
will minimize the ability of tannins to shield the plant from injury. 
The same type of study can be applied to other classes of plant extractives. 


Just as it is sometimes possible for carbohydrates other than 
starch to perform the functions of starch in the economy of the plant, so 
may other plant materials take the place of tannins. It is not definitely 
kmown at present whether or not barberry contains large quantities of other 
_ gubstances capable of affording to the plant the same type of protection 

against toxic chemicals as is given by the presence of large quantities of 
tannin. Fyrther analyses are being performed which will yield information 
on this subject. A study is also being made of the kind and quantity of 
carbohydrates occurring in barberry plants. 


Cc c rk 


Several series of experiments have been performed for the purpose 
of testing the resistance of barberry plants to the action of toxic sub- 
stances. From the results of one series it was found that barberry plants 
whose roots were exposed to solutions of sodium chlorate in concentrations 
as low as 100 parts per million died after an exposure of 11 weeks, 

Two hundred and fifty parts of sodium chlorate per million parts of culture 
solution killed barberry plants under the same conditions of treatment in 
five weeks. Concentrations of 50 parts per million or lower failed to 

kill the plants in 14 weeks. These results show that barberry is relatively 
non-resistant to the action of chlorate as compared to some other plant 
species which were investigated in another series of tests. The effects of 
@ large variety of other chemicals upon barberry were compared with the 
effects produced by the same chemicals upon a number of species of Ribes. 
These experiments also showed barberry plants to be relatively non- 
resistant to the toxic action of chemicals when the treatment was applied 
under greenhouse conditions, 


D, Morphological Work 


The study of the morphological characteristics of barberry has 
been undertaken. The purpose of this investigation is to discover the 
morphological features of this plant that are concerned with the resistance 
or non-resistance of the species to the effects of toxic chemicals. It is 
hoped that the discovery of these characteristics may be used to advantage 
in devising efficient methods of application of chemicals for the purpose of 
barberry eradication. 


Much of the work up to the present time has been concerned with 
the examination and measurement of structures characteristic to barberry 
leaves, A full summary of the program thus far cofipleted is soon to be sub- 
mitted in the form of a separate report which will also include the 
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morphological work done upon Ribes,. Some of the leaf structures and charac- 
teristics studied are included in the following list: thickness of epidermal 
cells and epidermal cell walls, hydathode and stomatal size and frequency, 
trichome length and frequency, and the ratio of thickness of the palisade 
layer to the total leaf thickness. 


SUMMARY OF 1931 FIELD EXPURIMENTS 


4. Recheck of 1930 Experimests in Ohio 


The experimental plots that were treated in 1930 at Maumee, Ohio 
were checked by G. E. Draper and R..U. Swingle, H, R. Offord was also 
present at the time the check was performed snd directed the work. 


The results of this work are ziven in Tables: No. 17, 18 and 19 and 
the discussion that follows. 


B, Discussion of Results Obtained from 1930 Uxperiments 


Table No... 17 is a list of the experimental sprays applied te bar- 
baby: in 1930, Inspection of the table will show that 14 spray chemicals 
were used, . 
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m. Cos not controlled. 


. The. pemposition of the sprays varied with respect to the kind and 
guiioun th hate of the: chemicals used and the acidity of the spray. These 
variations bring the number of sprays tested up to dl. .Many of the sprays 
were applied more than once during the season. The total mumber of spray 
applications made was 68. It will be: unnecessary at this time to give 
detailed Gata concerning each of these 63 treatments. Complete records of 
@ll experiments are on file for office reference and should be consulted 
for cotat lew usb beyond that given here, 


Ale tide and sodium chierate were the only spray citimieatia of ali 


those applied that. consistently yielded bueh kills of higrer than 75 per 
cent. The nearest competitor to these two materials was pitch oil, either 
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pure, or “in set ture with minor quantities of other substances. The 
average bush kill given by pitch oil was 71 per cent. It can be shown that 
the small quantities of other materials mixed with pitch oil in these 
experiments were without significant effect. Thus, the highest percentage 
of bush kill: produced by this type of spray was S39 per cent. The 
particular spray used was composed of 99. per cent of pitch ofl and 1 per 
cent of pyridine, which same formula was also used in spraying a plot 

that showed a bush kill of only 34 per cent. With one exception, this 
latter figure was the lowest percentage of bush kill reported for sprays 
containing pitch oil. The lowest bush kill given by this type of spray 
was 33 per’ceut. This was produced by a mixture composed of 95 per cent 

of pitch oil; and 2 per cent of phenol. ~Extensgive work with Ribes per- 
formed in California during 19% has also shown that the addition to piteh 
oil of the same quantities of pyridine, furfural, phenol, and cresylic 

acid was quite without sensible effect upon the toxicity of the pitch oil. 
Several practical difficulties attend the use of pitch oil as a plant 
spray. Chief among these is the discomfort experienced by men engaged 

in handling and applying it. The use of pitch oil has been aerepesruad in 
these investigations for this reason. 


The results of more extensive trials in which oils were used upon 
Bibes in Galifornia during 1930 have shown that certain cheap petroleum oils 
are at least as effective if not more effective than pitch oil when used as 
herbicides. The use of these oils is not accompenied with the same dis- 
advantages that operate against the application of pitch oil. Further study 
of the ettestayeunee of oils as : abs okay tae ts at Evenens in progress. 

Copper domplen spray gave a ‘bk lL of 90 per cent on one plot 
treated at Maumee, but this was an entirely erratic result and cannot be 
considered as being in any way typical of the action of this kind of spray. 


Sodium chlorate and sodium chlorate-calcium chloride mixtures, in 
contrast with all the other spray materials that were used in the 19% 
field experiments, gave uniformly good results in terms of percentages of 
bushes killed. The, only instances in which the use of either of these 
spray maferials resulted in bush kills of less than 96 per cent occurred 
when sodium ehlorate spray was used in the concentration of .25 pound per 
gallon of water. A. condensed summary of the data obtained by checking plots 
sprayed with chlorate is given-in Table No. 18. The data taken from all 
plots treated with sprays of the same composition and the same pH have been 
combined in the table to facilitate examination of the results. This 
grouping is permissible by reason of the uniform character of results pro= 
duced by chlorate sprays of the same composition. It has been found that 
such very minor variations as did occur: could not be correlated with the 
time of the season at which the application was made. Inspection of the 
table will show that it is also impossible to correlate the pH of the spray 
with effectiveness, 
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If only the figures for concentration of chemical and correspond- 
ing percentage of kill were considered, it would appear that a solution 
containing 0,25 pound of sodium chlorate per gallon of water would be 
definitely too dilute to’ be successfully used as a spray. The actual 
weight of sodium chlorate which was applied per plant unit, rather than the 
concentration of the chemical in the spray may, however, have been the 
Limiting factor in this instance. Pigurés representing the weisht of 
chemical applied per 100 feet of stem killed have been calculated and are 
given in the table. These figures illustrate in a crude way what is meant 
by the reference that was just made to the quantity of chemical used per - 
plant unit. It is perhaps impossible to devise « mathematical expression 
by means of which the quantity of chemical necessary to accomplish the 
death of » plant could be stated with precision. The figures given in the 
table as weights of chemical used per unit length of stem are only very 
rough approximations of that qantity which, for want of a better term, 
has been referred to as the weisht of chemical applied per plant unit. 
in adequate expression of this quantity should take into account a number 
of, varigoi pleat factors not considered in the figures given, as for 

le, root length, and root and stem volume, Consideration of the’ data 
Meg et in the table with the’ results of the experimental work 2s &’ whole, 
permits. the formulation of fairly definite tentative recommendations for 
the application of chlorate sprays to barberry. ‘These recommendat tons 
will be given at the end of’ this section of the report. 


_ Klarge number of experiments were performed’ in’ 199 in’ which 
attempts were sae to kill individual bushes by the application of very 
smal] quantities of chemicals, ‘These experiments, which were preliminary 
to. obtaining an understanding of this general type of ‘treatment, comprised 
& ‘List ‘of 10 methods of application in which 20 different chemical 
mixtures were used, The total number of bushes treated in these experiments 
Was. 350. ‘The varions methods employed in the Bpplication of chemical ”” 
in, the tests are ziven in the following Mists 





1, Bush cut off through crom*, ‘groove cut in crown, filled with paste 
(1-5 ae 


2 Brat cnt Off through crown, hole bored with a 3/léths-ineh bit and 
filled ‘with h paste (1-5 grems)s 


= Crown lecerated and large roots exposed, small quantity of saturated 
solution (2-4 c.c.) applied. . 


*The word "crown" as used in this report refers to that part of the stem which 
is at the base of the plant and immediately above the juncture of the roots 
with the stem. 
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* ae ‘Gaemien wake off at erowns groove cat, in crown and fda Nad with, a 
paste (125 grams). ) he plants ' | 


abe ‘One. stem aut: ‘oft, oo at mbier p abang fitted on and filled with 
Bi satuzated solution. (ie 20 ee ] , 6 app 
OL 


me ”, orowa eraived aut paste apolied bo. root senda thus. exposed. 


thd ge MEE Fa ‘Latter ab pase ‘of. ginnk. BEoxeus ones chemical im aqueous 
Bccyrwaly oY moh | form applied to soil about crown, 


), 9e.Surface litter at base of plant removed; 50 $0 75 per cent of sur- | 
face of exposed portions of roots and crown. lacerated; a chemical in satura- — || 
ted posi tehi, cnalbagns sf. sold form epplied co exposed roots and crown, 





a T8 vbaxtace Asean, ah, base of plant.removed. Bush eut..off throuzh crowm 
and | obanical ekther ag @ golid or. in aqueous qokntinn applied about crow. 
wee xp ane: atatel nesore, these experiments panatl titel ‘agle & 
pakhind aaae, inquiry into the subject of individual bush treatments. The 
methods of application employed were only intended to serve as general 
guides for future,work.of this.kind., The same statement also applies to the 
chemicals used.in the experiments...No purpose would be served by 
giving here « detailed, account of ‘the results of each treatment....A |. 
cemplete report .of these experiments is on file for office reference and 
should be coer hee for any — beyond those asides in this 
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it. is significant that the application of chemicals by methods.Nos. 6, 9 
and 10 resulted in every instance in death to the plant treated. The 
quantity of chemical used in these treatments varied from 25 grams to 
approximately 680. grams. .Only 250 grams or less.were. applied.in the 
majority. of instances, Methods Nos. 1,,2, 6 and 7 also gave very good 
results. The entire aerial parts of the plants were removed prior to the 
application of the chemicals according to methods Nos. 1, 2and.7.. This 
type of treatment, while effective, offers only slight advantage over hand 
methods of eradication in point of time involved, Method No. 6 appears to 
offer distinct possibilities as a means of eradication in which only a 
small quantity of chemical need. be used and only very little time igs 
necessary for application of treatment. Should it pnove relisble, this 
method can be utilized as the basis for developing a type of treatment 
suitable for killing barberry plants without harming other vegetation, 


nducted in Pe yenis and Colorado During 





Bennsylvania.- The major part of the 1921 field program was 
conducted at Pennsylvania Furnace near Baileyville in Ferguson County, 
Pennsylvania. Approximately eight acres of land to be used for the 
experimental work were leased.from the owner, C. ©. Rider, at the begin- 
ning of the field geason. Maps.of. the, experimental, area are.included in. 
the. report to show the location of the plots and the scheme used to number 
these plots. 


., Lhe..work was» performed. by G. E. Draper assisted by RK. U. Swingle. 
In the absence of H. R. Offord during part of the season, Doctor F, C,. 
Meier, Principal. Pathologist in Charge of the Division.of Barberry Eradi- 
cation, directed the work and acted in an advisory capacity. 


Methods and herbicides new to this work were tested, and with the 
guidance of past experience further work was performed with some of the 
methods and chemicals previously used. 


The experiments are described and summarized in Tables Nos. 20, 
21, 22, 23 and 24 and in the following text. Table No. 20 lists the 
experimental spray treatments applied during the year. It will be noted 
that a short series of experimental sprays were applied to several plots 
of poison ivy. Study of the problem of the chemical eradication of this 
troublesome plant is not a part of the regular program of this Division. 
The results of these few tests will, however, be of general interest. 
fable No. 21 is a record of a series of experiments in which chemicals 
were applied to individual bushes. These experiments are similar in 
pattern tc those performed in 1930 and are intended to serve as more 
extensive tests of certain of the principles brought to light in the first 
series. The methods of experimentation employed in these tests are given 
in the following list: 
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Experimental Methods of Applying Chemicals to Individusel Bushes at 
Pennsylvania Furnace in 1931. Experiments Renorted in Table No. 21 


1. Special tool was used to inject 1 to 2 grams of chemical in the 
form of a glycerine paste into split stem. 


2. Chemical applied as a solution by means of a tube affixed to the 
stump of a stem that had been cut off close to the surface of the soil just 
prior to application. 


3. Same method as No. 2 except that chemical was annlied through more 
than one severed stem; the number of stems tubulated depending upon the 
size of the plant. 


4. Solution of chemical poured on the soil ebout base of the plant 
close to the stems, 


&. Same treatment as No. 4 exeeDs that solution was applied in a small 
stream under heavy pressure, 


6, Method of treatment was the same as number 5 except that principal 
stem was split in half at the surface of the soil prior to the Geuiecstsce 
of chemical. 


7, Chemical in concentrated solution sprayed upon partially girdled 
stems close to the surface of the soil. 


8. Solid chemical applied to surface of ground close to base of the 
plant. 


9, Chemical applied to soil as gas through holes 10 to 4 inches deep 
made by means of "gopher stick", Usually 2 to 6 holes ver bush, 


10 Spray applied to aerial parts. 
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TABLE NO, 20 


SUMMARY OF EXPERIMENTAL SPRAYS APPLIED AT PHINISYLVANIA FURNACE, PENNSYLVANIA DURING 
1931 FIELD SEASON, 












Quantity Date 
Plot Spray of | 
Spray Formula Number Applied  - | Application | 
aaa ne 
Berberry y | 
Atlacide buffered 2b per gallon | 33 - 24) —s«d4# gallong | July 16 
Atlacide unbuffered 2% per gallon = - 24) 2.88 gellons| July 16 | 
Atlacide buffered 14# per gallon By - 234 5.5 gallons |July 17 | 





July 17 





Atlacide unbuffered 1.4 per gallon By - 2390 1.75 gallons 


Atlecide buffered 0.39% per gallon By - 23 
[Atlectde und. unbuffered 0, 894 per gallon Bo - 234 
tlaci 


—— 


























Bs, 

Anmonium thiocyanate 7 per Saliba a “ay 
[Ammonium thiocyanate 1.4# per gallon = - 20) 
Ammonium thiocyanate 0,45 per cellon B - 20, 
Furnace Oil oe es he dea: s 
| Furnece. “Oil + 2% Phenol “¢.- 15 — : 
Furnace Oil + 3.5% furfural T oe 7 eae ; 
‘Furnoce Oil + 2¢Pyridine =~ —S””—<CS™~™S~<“<C~S  *C.T~™~«S 2. wrllon [Sully 20 = 

race Oil + 4 Creaylic acid gation [July 20 
Atlacide buffered 2 per gellon + .05% glue « C- 93 1 gallon July 24 
Atlacide buffered 1.4 05% glue * A = 10 2 gallons July 24 
| Ammonium thiocyanate 0,45 per gellon + .05% glue * Bix 20 |2.25 gallons|July 24 
| Ammonium thiocyanate 1,8# per gallon By - 21 5 gallons August 24 
Ammonium thiocyanate 2. 7 per gallon 1623 7,75 gallons| August 24 
Ammonium thiocyanate 3.4% per gallon Bz - 215 [6.5 gallons | August 24 
Atlacide buffered 2 per gallon By - 22 eee 25 
Atlacide buffered 2,7 per gallon C) - 20 5.5 gallons 


tlacide buffered 3,4# per gallon By - 17; C - 1? 3.25 sellons| sust 27 
Atlacide unbuffered 3.4 per callon By - 16) 1,6 gallons 
Atlacide unbuffered 2,7 per eellon C = 16) 1.4 oe ies 29 


Atlacide buffered 2, 7# per gallon oe a t_29 
Furnece Oil 2% Cresylic Acid Bean i: aT 29 
Furnace Oil + 5% Pyridine 


| Furnace Oil _ 


iesel Oil 












Furnace Oil + 2% Cresylic Acid [de  |200' ce July 20 
monium thiocyanate 0,45¢ per callon 1 pint July 20 
Atlacide buffered 14¢ per gallon = 3 1 pint uly_20 
Atlacide buffered 0, 89¢ per callon 4 1 quart uly 20 
stlacide buffered 0,45$ per callon 5 [1 quart _—| July 20 
Atlacide 2, 7# per eallon ** g g| August 6 
Ammonium thiocyanate 2# per gallon salsa 0,75 gallons] Ausust 20 


“Seedling plot sprays. 
+** On plot outside experimental aree in Mr. George Irwin's pasture, 
***On plot outside and east of north end of experimental area, 
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SUMMARY OF EXPERIMENTAL TREATMENTS APPLIED TO INDIVIDUAL BUSHES 
AT PENNSYLVANIA FURNACE - 1931 
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*Denotes bush fz up for examination at end of seagon. Number of asterisks | 
indicates number of plants examined in each instance.. ' : 
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TABLE NO, 21 (CONTINUED) 


| | | Approx. | | 
[resent | 
| Volume in Grams| 

of of Chem-| | 

| Method| Chem- Feet |ical Per| 

of feal jof Live|100 Ft. | Date | 

Bush! Plot Chemical Used Appli-| Used Stem |of Live | of Appli-| 
No. |No. | and Concentration |cation|ine.c.|Treated| Stem | cation 

35 | C3 | Ammonium thiocyanate| 2 55 ‘a 300 5 | July 14 | 

Bed, 

41 do 2 34 July 14 
o5.| do ae eee ee ee eee 
| 60 | C4 | __do 5 July 14 
ECS TY Wo ee July is 
oe 8. Ee ee July 

87 | BS ee eee 45 | 450 | 2.5 | gay 2 23 
| 90 | Bé | : 2s SRO 5 
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on 46 July 15 
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|522 | B18 do a Tete [1200 ; | 
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Big do a oe |e: ae Tse | 6 LS sty Ts 
*Denotes bush dug up for examination at end of season. Number of astericks 
indicates number of plants examined in each instance. 
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TABLE NO. 21 (CONTINUED) 









| | Approx. al té“‘éC‘CS@' 
Weight | 
Volume | in Grame 
of of Chen- | 
| Method Chem- | Feet |ical Per 
2 of | ical | of Live| 100. Ft. Date | 
Bush Pictl >. Chemical Used Appli-| Used | Stem |of Live | of Appli-| 
s |No, | and Concentration | cation] inc.c.| Treated) Stem cation | 
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*Denotes bush dug 2 SS (aiatea at end of season. Number of apres 
indicates number of plants examined in each instance. 
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TABLY NO, 21 (CONTINUED) 


Approx. | 
Weight | 
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| | of | of Chem- | 

Method|Chem- | Feet | ical Per | 

| of ical jof Live|100 Ft, Date | 

Bush|Plot| Chemical Used Appli-| Used | Stem jof Live | of Appli-| 
No...) We and Concentration j|cationjin c.c.i Treated! Stem | catio 
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~*Denotes bush dug up for examination at end of season. Number-of astericks 
indicates number of plants examined in each instance. 
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TABLE NO, 21 (CONTINUED, 














| |Approse | 
Weight 
| Volume in Grams 
| of of Chem-— 
Method; Chem- | Feet ical Per 
of ical | of Live; 100 Ft. Date 
Bush) Plot Chemical Used Appli-| Used | Stem j|of Live | of Appli- 
No. | and Concentration j|cationlin c.c.| Treated! Stem cation. 
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*Denotes bush dug up for examination at end of season. Number of astericks 
indicates mumber of plants examined in each instance. 
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TABLE NO, 21 (CONTINUED) 
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®Denotes bush dug up for examination at end of season. Number of astericks 
indicates number of plants examined in each instance. 
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TABLE NO, 21 (CONTINUED) 
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| Weight’ | : 
Volume in Grams 
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Bush|Plot; Chemical Used Apoli-} Used |. Stem |of Live | of Appli-| 
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fhe study of those methods by which solutions of toxic chemicals 
are applied to plants through severed stems or roots has assumed consider- 
able practical importance. Some experiments planned to assist this study 
are reported in Table No. Re, The experimental procedure employed in these 
tests was as ass ial 


ae a corddbly growing stem was cut from the bush to be treated at 
a point from 2 to 4 inches above the surface of the soil. A glass tube was 
affixed in an upright position to the end of the stump by means of a joint 
made by a short length of tightly fitting rubber tubing. The glass tube 
was then filled with a known quantity of the solution undergoing test. At 
the end of the period of the experiment the volume of solution still 
remaining in the tube was measured and deducted from the volume originally 
present. The rete of absorption in cubic centimeters per hour was computed 
from the difference of the measured volumes and the time during which this 
quantity of solution was absorbed by the plant. 
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Table No. 23 is a record of some preliminary tests that were under- 
taken for the purpose. of ascertaining how long toxic chemicals that have 
been applied to the soil as herbicides may be expected to prevent growth of 
plants on the soil that has received the treatment. Each of. the solutions 
listed in the table were applied to the surface of the ground over an area 
corresponding to a circle one foot in diameter. On August 11, which was: 
ten days after the applications were made, beans were planted in all the 
small plots treated on August 1. Three rains had fallen upon the plots 
between these two dates. The beans germinated well and put out their first 
leaves, but wilted and died shortly thereafter. Beang will again be 
planted in the plots in the summer of 1932, 


Very mich more extensive experiments have been planned for the 
purpose of continuing the study of this subject. Some of these experiments 
are at present in progress in the laboratories. 
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TABLY NO, 23 


SUMMARY OF SREEE MENTAL APP PAC AT LORS a oats ee aa SOIL PERFORMED AT 
OTS IN THE SOIL 
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A grassy sod covered the ares in full sun prior to treatment. The 
sod was removed from the surface of the plots which were each about’ one foot 
in diameter. The soil was malched and the solution was poured evenly over 
the surface. The plots in the shade were under a group of vine and oak 
trees, WNo vegetation was growing on the plots prior to the treatment.© 
These plots were of the same size as those: in nasi sun. The surface soil was 
antenee nf ays the ps hg was applied, 


Colorado: , A, Lundgren, State Leader for the Division of Barberr}, 
Eradication in Colorado, performed the series of experiments reported in 
Table No. 24 at the request of Doctor F. C, Meier. : The method of application 
used in these experiments was the same one f vas was’ cession in’ the experi- | 
ments reported in Table No. 21, | 
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TAbiso NO, <4 


SUMMARY. OF EXPERIMENTAL TREATMENTS APPLIED TO INDIVIDUAL BUSHES IW 
- COLORADO DURING 1931 , 





| [approximate] 
Weight in 
Volume Feet Grams of 
of of Chemical 
Solution) Live |Per 100 ft. 
Used in| Stem of Date .of 
n¢c.c.|Treated| Live Stem | Application 
; Pueblo County 
ate Copper complex 35% 60. | 150 _13 Auzust 18 


Pa [AS isagecesuar} tegoot [6600] 725 Juzust 18 
eB te en GNC Ney PS gOpePs «602 | 20. lL Ameuet 18. | 
COR 


Tise oe County 





eo 75 Aucust 19 | 
August 19 _| 





August 19 
Piet et gust 1° 
az August 19 


D. Late Season Observations on Field Experiments 


At the close of the field season, the plants concerned in the 
various experiments were inspected for the purpose of roughly gauging the 
effectiveness of the treatments that had been applied. Past experience 
with other plant species has shown the folly of attempting to interpret the 
results of late season checks too closely. For this reason only the 
-broadest general conclusions concerning the effectiveness of the experimental | 
treatments applied during 1931 can be given at this time, 


7 It is fairly evident from the results of the late season check 
that.ammonium thiocyanate is quite toxic to barberry. The question of... 
whether or not it will be possible to take full advantage of this fact in 
practice cannot be answered on the basis of the information now available. 


None of the other chemicals that were applied to this work for 
the first time during 1931 appear to offer any edvantages over those that 
were previously used. 


| 

| 

| 

E 

It is impossible at this time to evaluate the various methods of 

chemical application upon the basis of the experiments performed in 1931, 
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E... Tentative Recommendations for the Application of Chlorste Spray 
. Barberry 


A comprehensive study of the results obtained from the invest iga- 
tive work to date permits the formlation of the following recommendations 
for eradication of barberry by the application of aqueous chlorate sprays 
containing. either: sodium chlorate or sodium chlorate-calcium chloride 
mixtures. If sodium chlorate is used alone the spray solution should be 
made by dissolving 0.89 pounds of the chemical in each gallon of water. 
If.it is. desired to use the commercial weed-killing preparation sold under 
the name.of Atlacide, which is composed of sodium chlorate and calcium 
chloride in. the proportion of two molecular weights of the former to one 
molecular weight of the latter, 1.45 pounds of the chemical should be 
dissolved in each gallon of water that is to be used as spray. 


It is necessary to add some substance to the solution that will 
counteract the tendency on the part of the spray to speedily drain from 
plant surfaces after application. Such a substance is called a spreader. 
Animal glue has been found to be a satisfactory spreader for chlorate 
sprays. It should be used in a quantity corresponding to approximately 
0.01 per cent of the weight of the spray solution. It is convenient to 
make up a stock solution of glue which may be added in small quantity to 
each batch of spray. ‘The stock solution is prepared by soaking onewhalf 
pounce of dry animal glue in cold water for several hours after which the 
mixture should be heated and stirred until the glue is completely melted. 
Cold water should then be added in sufficient quantity to bring the total 
volume to three gallons, Hight ounces of this prepared glue should be 
added to each ten gallons of spray solution after the chemical has been 
dissolved. 


The spray should be evenly applied to all the surfaces of the 
aerial parts of the plants. In addition to completely covering the aerial 
portions, spray solution should be applied to the bases of the stems and 
the soil immediately surrounding them. The total quantity of spray 
solution used should be not less than twoethirds of a gallon per 100 feet 
of live stem. This volume of sodium chlorate solution prepared according 
to the foregoing specifications is roughly equivalent to 6/l0ths of a 
pound of chemicalg If Atlacide is used according to the directions given, 
approximately one pound of chemical will be applied per 100 feet of live 
stem. Any swayer capable of performing the work may be used. A tyne 
of hand-operated sprayer has been developed by the Division of Blister 
Rust Control that is eminently suited for this work. This sprayer is 
equipped with a “knapsack” tank Capable of holding approximately 5 gallons 
of spray solution. The tank is mounted on a pack board so that it may be 
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conveniently carried by the workman. The pump is double acting and of 
the trombone type. These sprayers may be purchased from commerciel firms 
dealing in this kind of equipment. Attention is called to the fact that, 
while the foregoing recommendations are based upon fairly conclusive 
data and experience, further work will undoubtedly result in the 
development of more perfect specifications for the use of chlorate 
sprays upon barberry. 


The investigative program is yet too young to prmit the formls- 
tion of even tentative plans for the practical application of any other 
herbicides than chlorates. Neither is it possible at this time to offer 
any definite recommendations for the use of any of the newer methods of 
application. 
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PART III 


QUTLINE OF INVESTIGATIVE WORK 


PROJECT 2,3-1, FOR PERIOD SEPTEMBER, 1931 - MAY. 1932 


Personnel 


Supervision - - - - H. R. Offord, Agent. 


Acting ‘in Charge 


- G ER. Van Atta, Agent. 


herbie work - = - G. EB. Van Atta, Agent, R. P. d'Urbal, 


Assistant Chemist; G. E. Draper, Agent; 
L. 8. Keyser, Agent; R. W. Vance; Agent; 
and J. Vogtmann, Agent. 


Morphological - - - €. R. Quick, Junior Microanalyst. 


Physiological ---R. P. d'Urbal at Moscow, Idaho; 


G RB. Van a ghee at Berkeley, California, 


Division of Work 





The chemical work is to be divided between two experimental 
aati ole at Berkeley, California, and Moscow, Idaho. The morphological 
work is to be undertaken at Berkeley. Physiological experiments necessary 
to the conduct of the investigative program will be performed at Berkeley 


and Moscow. 


| Assignments 


Offord and or Yan Atta (1) 
(2) 
(3) 


(4) 


(5) 


(6) 


Pe 
Xe 


O- 


Generel supervision. 

Preperation of annual report. 

Analysis of physiological data obtained in 
the field and laboratory bearing upon the 
movement and distribution of foreign sub- 
stances after they have been introduced into 
the bodies of plants, 

Determination of structure and dissociation 
constants for copper complex, 

Preparation of special report upon factors 
concerned in the promotion of spontaneous 
ignition of organic material in contact with 
chlorates, 

Preparation of special report listing all 
experimental methods and chemicals uesed in 
investigative work from 1923 to the present 
date. Result obtained in each case will be 
briefly summarized, 
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7 
é'Urbal: (1) Supervision of all work undertaken at Moscow, 
(2) Greenhouse propagation of Ribes and barberries 
at Moscow, 
(3) Determination of fixative and alterative 
properties of forest soils. 
| 
| 
| 


Soil samples under various conditions of tempereture and 7 
moisture will be treated with varying known amounts of chemicals for vary- 
ing lengths of time. Solutions obtained from these samples by lixiviation 
will be examined analytically to ascertain the fate of and rete of destruc- 
tion or disappearance of various chemicals used under the conditions of 
the experiments, The list of chemicals used shall include sodium chlorate, 
copper complex, copper sulphate, ammonium thiocyanate, ammonium chloride, 
and sodium chloride, 


(4) Experiments with solutions obtained by macer- 
ation of frozen Ribes and barberry material. . 


These experiments will be conducted with a view to obtaining a 
key to the action of toxic materials upon plant substances. Particular 
. attention will be paid to reactions resulting upon admixture of certain 
chemicals with the solutions. The list of chemicals to be used in this 
conneetion will include sodium chlorate, copper complex, ammonium thiccyanate, 
copper sulphate, ammonium chloride, and others, Analyses of the material 
for protein and non-protein nitrogen will be made before and after treat- 
ment. Any precipitates formed in the treatment will be examined analytic- 
ally. The detailed course of this investigation is to be determined in 
large measure hy the findings obtained as the work progresses, 


Draper and Keyser: (1) Routine analytical work at Moscow at the 
, . diseretion of d'Urbal, 
(2) Proximate analyses of Ribes and barberry in 
completion of work started in 1920, 
(3) Analysis of forest soil solutions obtained 
from samples collected in California and Idaho. 


Vance and VYogtmann: — (1) Routine analytical work at Berkeley at discre- 

tion of Van Atta, le 

(2). Greenhouse propagation of Ribes and barberry 
at Berkeley, . 

(3) Preparation of displaced forest soil solutions 
for analysis at Moscow, 

(4) Analysis of Ribes samples collected during 
1931 field season for study of movement and 
distribution of foreign substances after they 
have been introduced into bodies of plants, 
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Quick: (1) In immediate charge of morphological 
laboratory at Berkeley. 

(2) Preparation of, special report summarizing 
the morphological work performed to date, 
particular attention being given to the 
relation of this work to the practical 
problems of chemical eradication, 

(3) Continuation of the morphological investiga- 
tions in accordance with the following plan: 


Histological differences between woody parts of actively growing plants 
and plants entering dormancy. 


This study is to be an attempt to discover the morphological 
explanation, if such exists, for the observed fact that actively growing 
plants take up mech greater quantities of solutions through cut. stems 
than do plants entering dormancy. The specimens to be used will consist 
of stems, leaves, and petioles from plants in both conditions taken from 
the three principal California species. 


Wood of roots and stems. 


Comparison of wood structures of R. roezli, KR. nevadense, and 
R. cereum, and an attempt at correlation with findings obtained in above 
topic, Specimens from vigorous and actively growing plants will be used 
for this work, 


Leaf structure. 


Statistical study of the structures of leaves of R, roezli, 
R. nevadense, and R, cereum to ascertain the range of variation from the 
characteristic mean for each species, The features to be examined will 
include palisade ratio, epidermal thickness, and frequency of stomata, 
glands, hairs, hydathodes, etc, Ecological factors will be considered 
in formlation of conclusions, This study is in continuation of work 
begun in 1930. 


Effect of toxic substances upon meristematic tissues, 


Histological examination to be meade of material ecllected in 
field (1931) from treated and untreated plants to ascertain the character 
of injury, if any, done to the cambium, etc., by various chemicals applied 
in several ways, R. roezli is the only plant to be used in this study, 
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Structures of less important California Ribes. 


General preliminary comparative survey of the structures of 
B. montigenum, R. lasianthum, R. inerme, KR. aureum, R. velutinum, 
R. glutinosum, R. leptosmun. 


Bud sceeies. 


Determination and comparison of the structures comprising the 
bud scales which form at the beginning ‘of dormancy and persist until the 
next growing season, 





(4) In immediate charge of propagation of 
Ribes in Ribes garden established in 
Strawberry Canyon at Berkeley. 
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STUDIES IN EFYECTIVENSSS OF CONTROL 1932 
By - 
E. L, Joy 
Junior Forester 





The general purpose of studies by this project is to determine 
the effectiveness of Ribes suppression in pine protection, With this 
purpose in mind two types of studies are being conducted which ares 
. (1) the growth and regeneration of Ribes following eradication and, (2) 
the effect of known amounts of Ribes per acre in spreading and t Antensify~ 
or blister rust, 


For the purpose of studying the grewth and regeneration of Ribes 
following eradication, 247 stream type plots have been established and 
“examined anviually, The effect of known amounts of Ribes per acre in 

~ spreading and intensifying blister rust hes been studied by surveys of pine 
infection centérgs, Additional data on this point will be secured from 
white pine plantations established on areas where Ribes eradication has 
been performed and pine infection has invaded, In 1930 and 1931 weather 
data were secured for the purpose of correlating weather conditions, 

, particularly relative humidity, with intensity of infection, 


The progress of the work of this oroject is given in the 
following reports: 


Checking for Ribes on eradication areas in Idaho after Ribes 
eradication 1951,, 


‘Pine infection surveys in Idaho, 1931, 
White pine plantations ésteblished, 1931). 


Progress report on the Newman Lake infection study, Newmen 
Lake, Washinzton, 193); 
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HECKING FOR RIBES ON BRADICAPION 
Ehe BCre if phe” ti ro (1/193) 
» oH. N.» Putnam, Associate Pathologist 

KE, L. Joy, Junior Forester 


NW TDAHO AFTER RIBSS BRADICAPION, 
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NTRODUCTION 
.  Gheeking for Ribes in 1921: wes confined to: (1). establishment of 
new permanent: check plots before initial Ribes eradication in 1931; (2) 
examination of permanent check plots established in 1929 and 1920; and 
(3): checking by temporary plots areas where Ribes eradication wes performed 
in 1920 and 1931, Experience in the past has repeatedly demonstrated the 
human impossibility of removing all of the Ribes at one working. It was 
decided in the winter of 1920-1921 that until further study gives a more 
reliable figure, 50 feet of Ribes live stem per acre would arbitrarily 
constitute a maximum amount allowable in determining if sufficient protec- 
tion against blister rust had been afforded the pines on an area. 


PURPOSE 


The purpose of checking is to determine in a quantitative manner, 
(1) the Ribes left after eradication, and (2) the effect of control efforts 
upon the Ribes population. Part 2 involves a careful and continued study 
of the growth and regeneration of Ribes in order to determine the best time 
to perform subsequent workings. 


DESCRIPTION OF PLOTS 


Both permanent and temporary check plots are .2 of a chain (13.2 
feet) wide. In stream type these plots are established at right angles to 
the stream course and are as long as the type width. In upland type the 
plot length is determined by the limits of Ribes eradication or of that 
portion of an area designated for check, 


The distance between plots varies according to the intensity of 
checking. All permanent plots, which are established primarily to study 
the effect of stream type Ribes eradication on areas supporting R. petiolare, 
are spaced at intervals of 20 chains and represent a l,per cent sample. 
Temporary plots are established at intervals of 10 or 5 chains thereby 
giving a 2 or 4 per cent check. In addition to being more intensive, 
temporary checking 1s extended to include the bulk of the area. The results 
of temporary checking in stream type are therefore more representative 
of the conditions on the entire area than are the results from the permanent 
plots. 
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To facilitate plot examination and for simplicity in conversion 
to the acre basis, the milacre (1/1,000 acre) unit is used. This unit, 
which as used is a 6,6 foot square,is of most value in connection with the 
permanent plots which are examined each year. 


CHECKING IN 1931 


Checking was performed on Ribes eradication areas in the 
Potlatch and Clearwater timber protective associations and the Clearwater 
' National Forest. No checking was done on areas worked in 1931 on the 
Coeur d'Alene or Priest Lake timber protective associations. The amount of 
checking in 1931 is shown in Table No. 1. 


368 





i dos soivesiasze tofy sta iftoxt oF 

isto2 O00, L\i) eamelim add ,eieed sine odd of 
som to af,etacpe feel 3.4 2 af heey as doidw 
waey dose bec tuexe ets foldw atelq Inemsariteq 








| ait af eeette molisothets sedi ao bemrrotieg esw satfoad® 

| istastas!{3 edi bas easoliaiooees evitostotg tedmid tetewtea lO. Bas dedalioT 

| eid no LE°L st hedcow sae ts ao snob eaw soidooda of. ateotet: Lancitall 

to gauoms att sencidetacsas avitostotg redmtd etel tesicd to anelA'h rose 
L .c8 oidel at swore. of [50f ni acisiogas 




















*seroe G*ezo'p 09 AlTdde equp cuyyoayo 949 Severe esoyy JO SUOT_AONpEDp: 

suyyeu Ag “WOTYeoT pee Seqyy e_oTdmoou, FO esneoeq payosyO 4OU 4NqQ TS6T UT peusSTTqeIse ereMm 

sqyotd quewemsed 21eYA SBSIe OM PUB Pawojaed sem SuTyoeyo Axreszodme, pue qyuewemred ya0q yoTYm 
uo s¥ere 9° PSpN[OUT ST ‘TT ‘ON STQSZ uy UMoYsS se pexoeyO sero" o*egaty, Fo 74104 e174 ur 


6 GPL BES EL LBL TO SSS valid ob 7) 











Of [TSUOPTeN 
1aqeareel) 





-Sa40Lg LOquty, 
Beast cord! 





ekpsgetoxy 
Ioquyy, Wo9eT40g 





Te6Tt STOTT ATaxr0Chiey 


SiOTd MOTHO XMVHOMNEL CNV GNUNVIAT 
aT ON ATC 


36 8 


eo Lf .Ou Sigar 


ger ut GyMIMAXE ETOId HOSHD YEAROIMAT CVA TRCRANS ES 


eam 














' 





Pe LONE OER i SO Rare AM OE A tm en oe aR iE te mo ey 
7: Saf 


eto 
: See eae 
| Be704 {Eth Sue leftu | cof lelEM { .oW [wfEM | .oW 


Bir: alge d” got9s | [| 2or98 ara ialaencs lat ft lgexss | pio fil tint BOT of 









| 98 ea70h _ as ot ot 








Ae IN et 


segee ete = cia a ON tO Pe SA RAT oe RANT eC RR 


jrodmiT dotaftot| 
precy ree 
BOE biskooaed| 
moda wieold | 
“ossor cadet? | 


boy 
t 


ee ene ay oy 3 fh Wea i on ah of nae a F 

et ok swode CHGGLS Sets St eae EG ks oo at 

+ a -: dy —_ ‘0 
Searielteg eat enase oma Boe tuagexog Afod dofdw 


usages earew 


c 3B 
Fong 
sa 
7 
> 
ce) 
ma is 
SS 
fregee 5, re 
ot 





mei 23 Sareoed Badoero ton god (Re 
Vee a 


uorasede o8s ssets legodd 20% enoftvorbes. 








ata 

















All examinations of permanent plots established in 1929 and 
1920 were made prior to any additional eradication of Ribes from these 
areas in order to ascertain the Ribes cohditions one and two years after 
the initial work. For the first time all permanent plots established in 
1929 and 1920 were examined in 1921 excepting two. on Gold Creek in the 
Potlatch Timber Protective Association which have been abandoned. 


RESULTS OF CHECKING 


The results of checking in 1931 sre discussed according to the 
three forest units on which the work was done. For each unit the results 
of checking by permanent plots is discussed first, followed by. a discussion 
of the results of checking by temporary plots. 





: the P 


1. Permanent plots, In Table No. 2 there are shown the results of 
checking ent plots on the Potlatch Timber Protective Association 
lands. 
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The Ribes amounts per acre after eradication on these areas are 
far in excess of the 50 feet of live stem per acre allowable, 


On the three drainages worked in 192° there is apparent a small 
but definite increase in live stem one or two years after eradication, 
This increase seemed to be greater during the first year than during the 
second year, On Deep Creek the reduction of 94 feet of live stem per 
acre between the first and second year after Ribes eradication may be due 
partly to the continued dying out of old stem surviving one year after 
eradication or to the difference in the number of milacres used. In 1931 
there were 516 milacres checked as opposed to 392 in 1930, 


There was’a much larger amount of live stem left after the work 
done in 1920 than that done in 1929, On Johnson, Gameron and Shattuck 
creeks there were 2,142 feet of live stem left per acre, over four times 
the amount left in 1929 following the eradication work of that year. 

The probable explanation for this increased amount of live stem left on 
these creeks lies in the character of the Ribes growth. A.large proportion 
of the R. petiolare here grew with its roots in water, making it impossible 
to completely kill these bushes by the application of spray to the aerial 
portions. This condition did not obtain to any great extent on the areas 
worked in 1929, 


In Table:No. 3 the data on which Table No. 2 is based have been 
analyzed according to the feet of live stem per acre by Ribes species, 


TABLE NO, 3 
FEET OF LIVE STEM PUR ACRE OF RACH BiH aS ——— APTER } HRADICATION, ALL 
D : 





[tescol aigeel — gen | eae | 2 To tavzea 


‘For each Ribes apenies a definite increase in live stem per acre 
is apparent each year following eradication with one exception. R. petiolare. 
between the first and second year following the 192° eradication showed a 
decrease of seventy feet per acre, 
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The Ribes species most abundant after eradication on the areas 
worked in 1929 was R, lacustre while in 1920 it was BR. petiolare. This 
. fact emphasizes the statement that the habit of EB. petiolare of growing with 
its roots in the water on the areas worked in 199 was the factor chiefly 
responsible for its survival. 





_ Ribes seedlings following eradication play an. increasingly 
important part in repopulating an area with Ribes two or more years after 
eradication, In making a seedling count.on permanent plots it is not 
presumed that every Ribes seedling present is seen and counted. Such a 
high degree of accuracy would make it impossible to adequately cover all 
the plots.é@stablished. With a uniform and reasonably accurate determination 
of the mumbér of seedlings on each plot, it is believed that the gross 
effect of the Ribes seedling factor will appear, In Table No, 4 the 
number of seedlings per acre are shown, ‘the feet of live stem of these 
seedlines are not shown here, but are included in Tsbles Nos. 2 and Z, 


Table NO, 4 

















Number of Seedlines Per Acre Found 
er oor ies rie Years oe 
adica 


Se aa 
a anesse pet. ilac.jiner. | Total) pet.j lac, | iner 








* The first number wen to l year and the second to 2 years after eradica- 
tion. 
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No Ribes seedlings were found which were definitely determined as 
originating the same year as the Ribes eradication. With the exception of 
. lacustre on the Kast Fork of Potlateh Creek the largest number of Ribes 
seedlings per acre of each species was found in 1930, one year after the 
1929 Ribes eradication.:: Apparently conditions that year were conducive to 
oe oi amar of Ribes seed,: 


With the exception noted above, the Ribes seedling population de- 
creased during the second year after Ribes eradication. Because all seed- 
lings germinating after eradication are included in this count, and because 
many were found that originated the second year, it is evident that there is 
@ high erg of seedlings sien weabitig the first ia after Ribes eradica- 
tion, 


From Table No, 3 it was seen that there was a decrease of 70 feet 
in R. petiolare live stem per acre during the second year following the 
initial, Ribes eradication. Table No. 4 shows that during this same year 
there was.a decrease of 1,247 R. petiolare seedlings per acre. In 1931 the 
average size of all RB. atictare seedlings was not materially greater than in 
1930,.. Therefore the reduction in feet of live stem shown in Table No. 3% is 
mostly chargeable to the reduction in feet of live stem of seedlings. 


gies Temporary plots. The results of checking by temporary plots on lands 
of the Potlatch Timber Protective Association are shown in Table No. 5. 


FEET OF LIVE STEM PER ACRE BY RIBES SPUCIES AFTER ERADICATION, POTLATCH 
TIMBER PROTECTIVE ASSOCIATION 191, 2 PER CENT CHECK BY TEMPORARY PLOTS 
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The smallest amount of Ribes live stem left after eradication 
occurred on the Long Meadow Creek and the Deep and Blk creek infection 
areas where both stream and upland Ribes were removed. Following Ribes 
eradication in 1929 the check on the Long Meadow infection area showed 
214 feet of live stem per acre, The 1931 reworking has reduced this to 
twelve feet per acre. 


In spite of two successive workings there are still too large 
emounts of Ribes left per acre on each of the five streams shown, if the 
S0-foot limit is applied, On all but one of these areas RK. lacustre makes 
up the bulk of the Ribes live stem after eradication. 


By comparing Table No. 2 and Table No. 5 it’ will be seen that 
the amount of live stem as shown on the permanent plots is much larger than 
that shown as a result of temporary checking. This is partially explained 
by the fact that the results in Table No, 2 were obtained before while those 
in Table No, 5 were obtained after the 1931 reworking. However, as previous- 
ly stated, permanent plots sample only the stream type supporting &. petiolare 
whereas temporary plots are applied to the entire drainage. Because Ribes 
are usually more abundant on the areas sampled by permanent plots, the 
amount left on these areas is cetacep | greater, 


pe 





Le Pe ermanent plela. ‘In Tab le No. 6 there are shown the results of 
checking a Permanent plots on the Clearwater Timber Protective Association 
lands » 
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After Eradicat OF 


‘Before lSame Year as 
Eradication | Eradication|/1 Year After |2 Years After 








Feet | Feet} i Feet Feet | 

Live Live! Live Live 

Stem : Stem| Stem Stem 

| Acres | Per Acres |Per | Acres |Per Acres |Per 
Checked! Acre | Checked/ Acre Checked! Acre | Checked! Acre _| 
01.0 | 31.242] 64,2 | 119] 93,81 409] 101.0 | 210 






South. Bork 


South York. 


ys LA 66. 
Sees tial Eadie | i al tal 
ia PN en OP PP 
Reed's Creek 1929 65,2 _|28,810| Not checked 65,2 65,2 11,764 


(Loop Creek 






*Railroad spur built along creek in 1940-1931 probably accounts for the 
reduction of live stem per acre between 192 and 1921. 


_ + oWith the exception of Deer Creck the amount of Ribes live stem on 
each drainage increased both the first and second years after eradication. 
Prior to eradication these areas all supported abundant Ribes growing in 
relatively wide and open stream types, thus offering good conditions for the 
growth and regeneration of Ribes following eradication. 


rin Table No, 7 the material on which fable No. 6 is based-has been 
analyzed from the standpoint of Ribes species, é; 
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TABLE NO, 7 





FEuT oF LIVE STEM PER ACRE BY RIBES: SPECINS AFTER ERADICATION, ALL DRAINAGES, 
CLEARWATER TIMBER PROTECTIVE ASSOCIATION, 1 PER CENT CHECK BY PERMANENT PLOTS 


4 
Year of ‘ ; 
oelahe Year Aeres Feet Live Stem Per Acre After fradicatio 

2 Checke ked| Checked) R. petio lare|R. lacustre! kh, inerme| Total Ribes| 











“cpa After Ribes eradication in 1929 there was approximately 25 per cent 
more R. lacustre than EH, Ber setere live stem per acre. During the two years 
from 192° to 1931 the amount of BR. petiolare increased nearly six times 
while the amount of R. lacustre Sereusad slightly more than two times. In 
view of these facts it appears that R. petiolare is a more serious factor 
in repopulating areas than &. lacustre.. 


In Table No. 8 is shom a summary of data on the seedling popula- 
tion following Ribes eradication. 


PABLE NO, 8 


NUMBER OF RIBES SEEDLINGS PER ACRE ORIGINATING AFTER 1929 ERADICATION, CLEAR. 
WATER TIMBER PROTECTIVE ASSOCIATION, 1 PER CENT CHECK BY PERMANENT PLOTS 
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Alder Creek | | we 
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*The first number refers to one year, the second to two years after 
eradication. 
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There were no Ribes seedlings found which definitely originated 
the year of eradication which is the same condition noted on the Potlatch 
Timber Protective Association lands, On each of the six areas studied, 
Ribes seedlings germinated so profusely and were so well distributed as .to | 
promise the replacement of the original Ribes in a few years if not disturbed, 


In contradistinction to the survival of seedlings as determined on 
the Potlatch eradication areas, the average number of seedlings per acre on 
the Clearwater aréas' was greater two years after eradication than at the 
end of ‘the first year. This was particularly true of BR. lecustre which 
increased nearly four times during this period, 


2. Temporary plots. In Table No. 9 there are shown the results of checke 
ing by temporary plots on the Clearwater Timber Protective Association lands. 


TABLE NO, 9 


FEET OF LiVi STEM PER ACRE’ BY RIBES SPECIES APTWR ERADICATION, CLWARWATER 
TIMBER PROTECTIVE ASSOCIATION 1981, 2 PiwR CENT CHECK. BY TEMPORARY PLOVS 
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| here are two main divisions of Table No. 9; the first showing 
the results of checking where Ribes eradication was done in 1929 and 1921 
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and the second showing results from areas worked.only in 1930.. From this 
table it is seen that the average feet of live stem remaining on areas 
where reeradication was performed in 1931 was only one-fifth the amount 
left on the areas worked for the first time in 19%, 


“With the exception of the South Fork of Reed's Creek, Quartz 
Creek and Hay Creek, none of the fourteen creeks checked showed the amount 
of Ribes left after eradication to be less than the 50 feet of live stem 
set up as the working objective. On both groups of streams approximately 
55 per cent of the remaining live stem consisted of KR. petiolare. 


Comparing Table No. 6 with Table No. 9 we find that for the same 
areas, checking by permanent plots gives a larger amount of Ribes live stem 
per acre than by temporary plots. The same explanation thet was. made for 
this difference on areas checked in the Potlatch unit obtains here. 


There is shown in Table No. 10 & comparison of Ribes conditions 
after the 1929 work and after the 1931 work. These results, while derived 
from checking on the same drainages, are based on plots totally independent 

' of each other. ‘The major difference in the work is that a 4 per cent check 
was made in 1929 << a2 sty’ cent check in 19321. 


TABLE NO, 10 


COMPARISON OF RIBES CONDITIONS AFTER THe 929 ERADICATION WITH THOSE AFTER 
THE 193] REBRADICATION, CLEARWATER TIMBER PROTECTIVE ASSOCIATION, CHECK BY 
7 TEMPORARY PLOTS 
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amount of Ribes live stem as was found after the initial work in 192°, 
On the South Fork of Reed's Creek the amount left in 1921 is less than 4 
per cent as much as was left in 1929, 


Ge, Checking on the Clearvater National Forest Lands: 


In Table No. 11 there are shown the results of checking by tem- 
porary, plots. on the Clearwater National Forest lands. No permanent plots 
have been established on this unit. 


 BABLE NO. 41. 


Feet OF LIVE STEM PER ACRE BY RIBES SPECIES “APTER ERADICATION, CLEARWATER 
PIONAL FOREST, 2 PER CENT CHECK BY TEMPORARY PLOTS, 1931 
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In addition to the checking. work shown in Table No. 11, there was 
a total of 224 milacres checked on Four Bit Creek. Since this drainage was 
checked before the eradication work was completed, the results are not shown 


It is apparent from Table No. 11 that on only one stream, namely 
Mud Creek, have eradicative efforts succeeded in reducing the Ribes populs- 
tion to the required 50 feet of live stem or less. In all other drainages 
the amount left is from 2 to 6 times this amount, 


SUMMARY 


1. Results of checking in 1921 on 4,072.5 acres in Idaho where Ribes 
eradication was performed from 1929 to 1931 were based on 220 permanent 
plots having 6,840 milacres and 1,737 temporary plots having 74,993 milacres. 
The permanent plots represent a ong per cent check of 684 acres and the 
temporary plots a 2 per cent check of 3,749.9 acres. Both systems of 
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checking were used on 6 of the 37 areas checked. 


Twenty-seven permanent plots sampling 149.6 acres in two areas 
were established in 1921. Because Ribes eradication was not completed on 
these areas, the plots were not checked. 


' z, Checking was confined to areas on the Potlatch and Clearwater timber 
protective associations and the Clearwater National Forest. 


3. On the assumption that reduction of Ribes to 50 feet of live stem 
or less per acre constitutes protection, checking in 192 shows that 6 
areas, comprising 2,142.5 acres, are satisfactory out of 34 areas with 
4,072.5 acres checked. Thus it is seen that although only 18 per cent of 
the areas are satisfactory the acreage represented is almost 63 per cent of 
the total amount checked, 


4, On all of the stream. type areas checked where there was only one 
working, the increase in. Ribes live stem was very pronounced one and two 
years after Ribes eradication, On the Potlatch Timber Protective Association 
areas, 100 feet of live stem left in 1929 amounted to 140 feet in 19% and 
145 feet in 1931. On the Clearwater Timber Protective Association areas, 

100 feet left in 1929 inereased to 194 feet in 19% and to W5 feet in 


19Sl. 


& No Ribes seedlings were found which originated the year of Ribes 
eradication but on all stream type areas checked there was a large crop of 
seedlings produced the following year. On the Potlatch areas the number of 
Ribes seedlings was greatly decreased between the first and second year 
while on the Clearwater areas there was a slight increase, 


6. Stream type areas worked in 1929 or 1920 supported sufficient Ribes 
seedlings in 1941 to completely replace the original Ribes within a few 
years if left undisturbed, 
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: PINE INFECTION SUNVSYS IN IDAHO, 1931 
| By 
t| H, b. Joy, 

Junior “orester 


In 19A.;surveys were made of Pive pine infection centers in Idaho. 
From @ach area data were secured on the age and abundance of pine and pine 
infection, and the quantity of Ribes by species probably responsible for the 
infection, ‘he areas studied are Located on Deep Creck, Longe Meadow Creek 
and Ruby Creek on the Potlatch Timber Protective Association; Deer Creek 
on the Clearwater Timber Protective Assocelation, and Vighhook Creek on the 
St. Joe Hational Vorest. “he following are the reporta of these surveys? 


The Deep Creek study area is seven miles from Blk liver, Idaho, 
along the Orofino road and Deep Creek in tomshin @ north, range 2 exzst, 
section 12, In 1928 infeetion was found-on Ribes petiolare along the stream 
at this point but no pine infection was located. We infection on either 
host was found here in 192°, the year of Ribes .eradication in this ¢draimee, 
or in 1920, Mad 


t Seouting on this area in 1931 discloged quite abundant pine 
infection which, from preliminary study, appeared to be entirely of 192g 
origin. Yor this reason the area was seleeted for intensive study in order 
to obtain a measure of the amount of infection resulting in one year from 
a known amount of Ribes, and the effectiveness of protective measures in 
controlling the disease. It was soon discovered that this center was 
started in 1925 but because the majority of the eankers appeared to have 
originated in 1928 the study was continued, © . 


Deseription of Ares 


The infeetion area, which ig on/a 35 to 45 per cent southeast 
slope, is in a narrow strip of dense’l0 to 2-year-old white pine and Douglas 
fir reproduction which came-4n after a fire. Alone the creek this strip is 
thirty chains wide, ineréasing in width up the Shope. On both sides of 
the area and on the opposite slope are scattered mature trees left after 


logging. 


; The area studied, comprising 15.4 aeres, was surveyed into square= 
chain units and mapped. Infected pines and all Ribes were plotted and data 
taken on the abundance of Ribes, abundance and condition of pines, and 
amount of infection. Following is a map of the area showing the location of 
infected pines, location of Ribes, and pine infection intensity zones. 
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Results 


Ribes data. ‘In 1929, preceding Ribes eradieaticn. permanent 
stream type check plots were established in this drainage. Plots 9 and 10 
are on the area of pine infection studied. The amount of Ribes live. stem 
per acre before eradication and in 1931 for the 40 chains of ‘stream type to 
which plots 9 and 10 apply has been computed, Similar data were secured 
during the disease survey for 4.3 acres of stream type and 11.1 acres on 
the slope, Table No, 1 shows these results. 


“ABLE NO, ] 





From this table it is seen that the feet of live stem per acre, as 
computed. from check plots 9 and 10 which represent a one per cent ser a 
is approximately the same as that obtained by a complete survey of 4,3 acres 
of this stream type. ‘These similar results are oceasioned by the fact that 
on this portion of the drainaze there is quite uniform distribution of the 
Ribes, 


Sew an On the il. . seres of ateaa type studied 
there are an average of 642 pines per acre. Only 5 pines are crowing in the 
4.3 acres of stream type. A summary of the pine and infection data secured 
on this area is shown in Table No. 2 and the analysis of cankers in Table 
No. 3% mg 
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TABLE NO, 2 


PINE AND INFECTYON DATA: DEEP CREEK STUDY AREA, WIK RIVER, IDAHO 
1921 


‘umber |Per Cent|Number | Wumber 
sae Pines j|Cankers| Cankers Per 
Lint ected] Infected) Found nfected Tree 









TABLE NO, 3 





CANKER AWALYSIS., DE P CREEK STUDY ARMA, BLK RIVER, IDAHO, 1991 





| * These cankers,. ali probably of 1928 origin, were found on trees 
burned in 1921 during the disposal of brush from logging of the 
adjacent timber, 


pi scission N 


From Table No. 4. it is seen that the distribution of cankers by. 
year of origin ts. apy oximately as follows: — 
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abtneushs canker analyses from wither centers of 1923 ottzih dis- 
elose a high proportion of cankers originating in 1927, it is apparent that 
heavy intensification did not take place here until 1928, Scouting records 
‘for 1928 show that of 150 R, petiolare bushes examined at this point, 65 
per cent of the leaves of 30 bushes were infected. With approximately 50 
times as much Ribes live stem in the stream type as on the slope and an 
abundance of infection on R. petiolare, it follows that most of the large 
number of cankers oricinating in 1928 were caused by stream type Fibes. 
-This-is shown by the infection intensity zone lines on the map of this area. 


Based on the percentage of total pines infected, it is seen that 
infection is most abundant within two chains of the stream type and rapidly 
decreases in abundance above this line. Using as a basis the average 
number of cankers per infected tree, the limits of the zone in which this 
average equals or exceeds the average for the plot practically coincide 
with the 21-3 per cent line shown on the map. It is apparent that a few 
of the upland Ribes have had a small amount of local effeet in spreading 
the disease but the total amount is smal) when compared 26h: the total 
; righ irks of stream type Ribes.: 


~< Pheomain spread of infection from stream type Ribes has been to 
the southwest and west as shown by the zone lines. It is probable that the 
two narrow, moist draws from the west have greatly influenced the movement 
of sporidia in that direction. 


type 3 Theceffectiveness of protective measures in controlling the disease 
in the vicinity of the Deep Creek study area cannot be determined until the 
amount of pine infection originating since 1928: 4s measured: Data secured 
in 1921 have. provided us with a measure of the amount of infection 
originating before the 1929 eradication work and are therefore invaluable 

as a basis for comparison with data to be secured later. 


LONG MEADOW CREEK INFECTION SURVEY 
troducti 


The Long Meadow Creek infection area located in township 29 north 
range 1 east, section 14 was found in 1929 at the time of Ribes eradication 
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in this drainage. Scouting showed that the area of infection extended 
for about 1/2 mile along Long Meadow Creek and slightly less up Three Bear 
Creek, a tributary. At three places, one on Long Meadow and two on Three 
Bear Greek, the disease was much more abundant than on the rest of the 
area. It was found that the disease had entered at these points in 1923, 


A complete survey of the original Ribes population was not 
dp tithe because of the destruction of many bushes during Ribes eradication. 
The quantity of Ribes on 4.1.acres in the vicinity of the original center 
on Long Méadow Greek was determined before Ribes eradication. After 
qmeticat tin a complete mar tay was made of the Ribes left on 300 acres. _ 


ae BL 1990 a4 per cent survey was made of the pine infection and 
Ribds cabundanee. Sample strips 13.2 feet wide were run across the drainage 
at S-chain intervals, Data were taken by chain segments on each strip: to 
the limits of infection. 


ork Done in_19 : SL 


L Em oEO Sb Ribes réeradication was performed on 836 acres on and 
ax cui the infection area after which a 2 per cent check for Ribes was con- 
ducted on 822, a acres of this total, 


Infection data were taken on alternate strips established in 1°30, 
The strips reworked were extended to the new limits of infection. One 
additional strip was run at each end ofthe series of strips established 
on Long Meadow Creek and at the upoer end of the series established on 
ph =e Creel. 


ne Lts 


Ribes data. On the Long Meadow area there is no definite stream 
type with concentrations of Ribes. Consequently the checkin strips have 
been rut across the drainage and include both stream and upland types. 
Table No, 4 shows the aberration of Ribes as determined a euevaye in 192°, 
see) and raga 
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TABI NO, 4 


RIBES CONDITIONS ON THe LONG MEADOW INFECTION ARBA AS DETE DETERMINED FROM SURVEYS 
IN 1929, 1930 AND 192]. 
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(1). Obtained by totaling estimated féet of live stem pulled by eradicators and 
fect of live stem found after eradication. 

(2). Obtained as part of disease survey. information. 

(3) Results of checking after Ribes eradication. 


Table No. 4 brings out the fact that on ‘this area Ribes eradication 
in 192° snd 1°31 has reduced the Ribes live stem to a figure much lower than 
50 feet per acre, the amount arbitrarily used to denote protection. 


Pine infection data. Where infection was found on nearly 48 acres 
in 1920, it now extends over approximately 100 acres. ‘his increase is 
due chiefly to the spread farther up the slopes, although the limits were also 
extended down the Long Meadow Creek drainage, No appreciable extension was 
made above the 1930 limit on upper Long Meadow or Three Bear creeks, 


It was the purpose to run the strips in 1931 so as to. include the 
same trees that were examined in 19%. Due to the fact that in 19H these 
strips were marked only at chain intervals by a stake placed in the middle of 
the strip, the trees were not tagged, and on several of the chain segments 
the trees had been destroyed during the construction of a railroad grade, 
practically no chain length strip segment showed the same number of trees 
found in 1930, The 1921 survey included many small trees which were not 
included in the 1930 survey. Because on the average a smaller percentage 
of the small trees are infected, inclusion of this class tends to make the 
percentage of trees infected lower for the 1931 survey than would be the case 
on the basis. used. in 1930, 


' Analysis of the data shows that pines were found and examined on 
51 complete chain segments of strips surveyed in both 19% and 1931, A 
comparison of pine and infection data from these segments is shown in Table 
No. 5. 
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WABLE WO, 5 


COMPARISON OF PINE AND INFECTION | DATA FROM THE 51 CHAIN S"GMENTS OF STRIPS 
UPON WHICH PINES WERE EXAMINED IN BOTH 1920 AND 193) 




















oe ne Meadow Creck 
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Strips 0 on Long Meadow Creek and SY on Three Bear Creek pass 
through two of the three original centers of infection which accounts for 
the occurrence of: the largest percentages of infected trees on these strips 
both in 1920 and 1931.- The decrease in the percentages of infected trees 
in 1931 on strips 2N,° which is above, and SE which is below the old center 
on Long Meadow Creek is probably the result of: ae bade in 1°31 to examine 
the same’ trees used ih 1930, 





Although ihe! ate96 passing aheeiah the ee “ eriginial centers show 
the largest percentages of trees infected, the rate of increase in pine 
infection between 192% and 1921 is greatest on all other strips where an 
increase is shown. ‘This is indicative of the fact that the disease is 
rapidly spreading to the areas around the original centers. 


Becatse the number of trees examined on the 5l-chain. scements 
is not the same for both years, it follows that the true canker increase 
is not show. In order to measure this inerease the number of cankers » 
probably extant in 1930 on the trees examined in 1931 was computed as 


follows: 


1000:X2:71821160.. 
X = 1616 
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‘If on the 1,000 trees examined in 1931 there were 1,616 cankers 
in 1920 and 2,751 in 1931, it follows that there was a 69 per cent increase 
in eankers during this one year, Using as a basis 120,000 cankers, the 
calculated total on the area in 19D, there were in eg approximately 
202,800 cankers, | 


The infection gee this center in 192%, the year of origin, con- 
sisted of approximately 83 cankers. The first aeciospores were produced by 
these cankers in 1926 which in turn caused the first new cankers. 

Increased aecial production by the original cankers in 1927 and 1928 started 
many more, In fact, from the survey it’was found that the majority of the 
cankers visible in 1931 originated in 1927 and 1928, only a féw of later 
origin showing. 


If 83 eankers — in three years C1gh 1988) caused 202, 800 
cankers the increase has been at the rate of 2,443 tol. Referring to 
Table No. 4 we find that this rapid intensification of the disease has been 
caused by not over 1,908 sant of Ribes live stem per acre, the bulk of 


which was R. labuskrs: 
"RUBY CREEK INFECTION SURVEY 


Introduction 


°The Ruby Creek infection area found in July, 1931 is, located 
from 4 to 8 miles.-south of Bovill, Idaho, along the Elk River road in 
township. 40 north, range 1 east, sections 15 tc 18, and range 1 west, 
section 13... Although the main body of infection, which includes the 
original center started. in 1923, is at the confluence of Ruby and the 
East.Fork of Potlatch creeks, continuous pine infection was found along the 
latter drainage for one-half mile above and onewhalf mile below the mouth 
of Ruby Creek and along Ruby Creek for three and three-fourths miles, Wo 
Ribes eradication had been performed in this epee when the infection 
center was discovered, 


Work Done 


pamcaseri check plots were established at 20-chain intervals for 
pate and three-fourths miles in the stream type of Ruby Greek in order to 
study the effect of Ribes eradication on the Ribes population of this area. 
From this one per cent check before Ribes eradication the amount. of stream 
type. Ribes was determined, 


rattan the’ outedd iehnvaa of pr pecteaa etl check plete: a 2 per cent 
sinning of the infection arca was started. During the course of the survey 
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a fire swept over most of this drainage making it impossible to secure 
data on the entire area of infection. Sufficient data were obtained. to 
give information on the infection conditions around the old center at the 
confluence of Ruby and the Bast Fork of Potlatch creeks (area A); and a 
secondary center along upper Ruby Creek (area B). Area A extends along the 
Bast Fork of Potlatch Creek for one-half mile above and one-half mile 
below the mouth of Ruby Creek and up Ruby Creek for one mile. Area 3B 
extends up Ruby Creek two and one-fourth to three and three-fourths miles 
from its mouth, 


Results 
 Ribes data. In Table Nos 6 is shown the amounts of Ribes live 
stem per: acre on four and three-fourths miles of the Ruby Creek stream type 
and onareas 4 and,.B. The Ruby. Creek portion of aréa: A and all of area B 
are included in the check by permanent plots. 
: TABLE WO, 6 


RIBES LIVE STEM PER ACRE» RUBY CREWK INFXCTION ARWA - 1931 
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256 416 
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151 13,1701 Oo} 8,757 


Although the survey of Ribes on four and three-fourths miles of tle 
Ruby Creek stream type shows much more Ribes live stem per acre than was 
found on either of the two smaller units, it. is notable that these differences 
are caused chiefly by differences in the amounts of R. lacustre. ‘The distri- 
bution of RB. petiolgare is quite uniform throughout the entire stream type 
surveyed, se . aren 


Pine infection data. In 192° and 1920 logzing operations removed 

the mature white pine from most of the Ruby Creek drainage leaving a scattered 
stand of 20-40-year-old reproduction. On the two areas studied these young 
trees occurred at the rate of 200 per acre. The results of the pine. inf'ec- 
tien survey on areas A and B are presented in Tab Le No. te 
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TABLY NO, 7? 


RESULTS OF TWO PER CENT SURVEY OF PINE INFECTION, RUBY CRWEK, 1931 


| umber 
Cankers Per) 





In addition to the 2 per cent survey on area A the infection 
conditions on 3 square chains of dense reproduction within this area at 
the original center were studied. Of 362 pines. examined, 32° or 93.6 per 
cent were infected with an average of 19 cankers per tree. 


fhe original center of infection probably started © years ago in 
1923 while the secondary center on area B originated 4 years later in 
1927... Table No. 2 shows that on 101 acres around the original center the 
pine inf ection developing in 8 years consists of over 3 times the percentage 
of. infected trees with. 7 times as many cankers per infected tree developed 
in four, years at the secondary center. From data secured on the 3 square 
chains, infection at the original center consists of over 7 times as many 
infected. trees with over 8 times as many cankers. ‘These comparisons 
emphasize the fact that with continuous aeciospore production after three 
years the spread and intensification of blister rust is at a very rapid rate. 


DEER CREEK INFECTION SURVEY 


Location 


The Deer Creek infection area which was found in July, 1931 is 
located near the Clearwater Timber Protective Association headquarters, 
Idaho in township 38 north, range 5 east, sections 23 and 26, The infection 
extends for 60 chains up Deer Creek from its confluence with the South Fork 
of Reed's Creek. 


Work Done 


It was determined that infection on this area occurs only within a 
narrow strip approximately one chain wide along each side of the stream type. 
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All pines within this strip were examined and an analysis made of the 
infection found. 


Ribes data. Preceding Ribes eradication in.1929 permanent. check 
plots were established in this drainage for the purpose of studying the 
effect of Ribes eradication on the Ribes population. These plots were 
examined efter eradication in 1929 and again in 192 and 1931, 


Plots 1 to 4 are a one ‘per cent ‘sample ‘of the Ribes conditions 
adjacent to the pine infection area. Because of the construction here 
in 199- and 1931 of a logeing railroad these plots were either wholly or 
partially disturbed and do not, therefore, provide data representative 
of the conditions on this erea in 1921, The following tabulation shows 
the quantity of -Ribes petiolare, the only species found, before and after 
Ribes 6 Navini de in 192° ant one year later. 


Before eradication, 1929: ........ 69, 610 feet tive stem per acre 


After eradication, 1929.....5%: cack 332 
One tba after eradication, 19m.. 49 eee of wee 


ih et LGB the a9 Pet: of R. petiolare live stem per acre found one year 
after Ribes eradication, approximately 40 feet is made up of seedlings. 
Although construction. of the raifroad grade disturbed plots 1 to 4 to such, 

an extent that atcurate date could not be secured from them in 1921, it is 
npn from observations that the Ribes population on this area was not 
much greater than the 49 feet per acre found in 19%, 


Pine infection data. There is an excellent stand of 40-60-year- 
old white pine adjacent to this part of the Deer Creek drainage. Under 
this stand is a scattering of 20<40-year-old suppressed trees. Both 
classes together occur at the vase a approximately 500 trees per acre. 


ore From ee. infection survey it was found that approximately 3 per 
cent of ‘the ‘pines are infected. Following is the analysis of cankers 
found on the 163 infected trees. — 


we 











aig To sbemt elsyfera ox boa boniwaxe erew qitta alia aiddiv aesiq ILA 
sbesiot nokiovtat 


ad ‘weet 









nomeurre TOL at solieothats aadth anigbeses4 .ateb ead ER 

i aeighute to encoreg. edd tot euaatath aide at bedeiidedee etow etola 
wrow gtoly sued ~wolielegog: aeois sii ‘no solteolbeve eedti to taette 
feet Dns. GEOL wt aiege bs bas 960! ex spitaoioats 70d te. Besimaxe 





ene be lbnas | ode. to ofompee dnse.seq sao a ots 8 of f etolt. 
sisi nebderiienss ed? to senngeh” wserg nokigete? ontg eds of imegaybs 
to viicde wsuidhs.gtew avole. es oft beowlies gatsaol s to IS@i bes OSO!l at 
syiiszsogstes: ata sbiverc 2e7e teress ,som ob bas: Sedrsteth qletiisa 
ewode sotieludad gatwo lot ei? .i8@L at seve efdd wo anolttises edi to 
vette Aes gvnted ,bemt selsere. ylao alt. <aulotion gedia to Yttasinp afd 
49tel iasy eao ae Ser = rh peat eedin 





oe 
ALR. 


O18, 08 2950 eSOr | Pree erotes” 7B hs 








stas vey ugte evif test : 
ol ieee 7 vevcese ee OUOL ,noltastbats agian 132 sheet 
a ” 7 “Ob ~-  Q80L ,mottssthats retts tsey Sa0 | 
Segy go bAdot SoS Tag: mau & evil exaiot¢er .£ to Geet Oh ond TC 
wiifeer Eh os sSeam ef jest O2 yletamixonoga yreliashists aout segtz 


% 


stg hetevie ts abe ry bon ider ois te woldaertenc® dasott L4 
2g aout betwose od dow Biwod etab sistioes tad? daedze ite 
cat a rl sece gedit ont dailt 3 enokieriesdo mort Setaink see 
i € ae ai Btn mt eros te: soot && eres i ‘xedeets dot 





+ 


Ob to feade tneileoxe ne &f ovedT fied. aettootnt ante ; 

paonteth veerd té00 edd to duay wide ot taonelba onig od tew ‘Bite 
aeett Sesasvoote Sie-ie9y-0S=05 %o arbeadiaes @ af” “bead 8 peed 
.eTos teq seetd OCS at da cea by to eee one eas yueoo vedtesod seraaio 





ser & vledenizozcos ied ? Bogor aae ti yovise sottoetat oie mort 
grtesinge To elsy sfiihe. asl? ef eetwollei .betcetat ets essiq odd To ted 
.29eTd Bedoetak sal edd no Savet 


2 as ae : ais 
ik co te : 
os ~ > * iV 








snker Stages 


SEE First | Second 
J iY) 0) #9 0 —- i 2,1) memepitincied’ 


i CC L 
21828) nck b tkel ee ice oss el a lk 








It has been determined that the disease probably entered this 
area in 192%, From Table No. 8 it is seen that there was a large increase 
in the number of cankers in 1928, the year preceding Ribeg eradication. 

At that time R. petiolare occurred at the rate of approximately 69,000 

feet of live stem per acre. ‘This study will be continued in order to obtain 
@& measure of the amount of infection resulting from the small amount of 

RB. petiolare live stem each year since Hibes eradication. 


FISHHOOK: CREEK INFECTION. SURVEY 
Introduction 


The Fishhook Creek infection area, one of the largest knom 
centers in the Inland Empire, was found in the summer of 1931. The original 
center of infection, which started about 1923, is around a small clump of 
R. petiolare growing in a marshy seep on the west slope about 10 chains 
above the creek. .From this small beginning, the disease has in 8 years 
spread until it now extends approximately one and one#half miles along the 
creek over an area of at.least 100 acres. 


| bre: i: 


; This area er located on the St. Joe National Forest about 10° 
miles southwest of Avery, Idaho in township 44 north, rance 5 east, sections 
4, 5, 3 and 9.. It is between five end six miles above the’ St. Joe River 
into which this creek flows. 
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escription of Ar 


Res _» fhe topography of ‘the Fishhook Creek drainage is very roueh, the 
streams flowing through deep, rocky canyons. ‘The slopes are steep and marked 
in many places by rock outcrop which usually forms a dry slope supporting 
Wery little if any tree growth, White pine of the 20-40-year age class 
‘occurs in the moist pockets near the stream and for three to six chains up 
the slope if there is sufficient soil to hold moisture, 


The main body of infection is along Fishhook Creek above the mouth 
of Lick Creek, a large tributary. Twenty-six chains above this point is a 
rock cliff extending for 500 feet along the creek. The slope above this 
cliff is dry and treeless, forming a natural break in the white pine type. 
The original center of infection is within the area upstream from this 
barren slope. 


Work Done 


A complete survey was made of the Ribes abundance and pine infec- 
tion conditions on 22, 35 acres. This consisted of a survey of the stream 
type Ribes for 78 chains below the mouth of Lick Creek and of the stream 
type and upland Ribes and pine infection conditions for 52 chains above this 
point. Data were taken on the occurrence end abundance of Hibes, pines and 
pine infection. 


Results 
Ribes deta. fable No. 9 has been derived from the survey data and 


shows the abundance of Ribes live stem in the stream type, ‘eimai pine 
type, and upland rock outerop type. 


TABLE WO, 2 


ACRES OF THE FISHHOUK CREEK INFECTION 
AREA, 193) COMPLETE SURVEY 









. Ribes Veet st Live | stem oir, m Per Ac e 
0, BE * R. R. Les 


LVDS Lacustre oreo viscosissimum| To “; 
34,764 
4,520 | 
oe eS ee ee __] eee «6. 
| 20,004 | © 21,263 | 





*The small area of this type surveyed is above the rock cliffs. On this 
dry and exposed area were found six R. irriguumw and 2 R. viscosissimum 
bushes which accounts for the 700 feet of live stem recorded. 
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From Table.No. 9 it is seen that B. lacustre is the most abundant 
species on pone area followed by comparatively small guantities of R. 
» Ayriguum and R. viscosissimmm. R. petiolare occurs in small 
clumps ae rae Hee in the eae type while R. irriguum is for the most 
part found on the upland type. . lacustre is most abundant in the moist 
areas adjacent to the stream ag is also found scattered throughout the 
upland aes especially where the moisture is sufficient for good pine 
growth, . 


Pine infection data. Of the 22.35 acres surveyed only 8.85 acres 
are white pine SI This includes 5.05 acres in area "A" which is below 


the rock cliff and 3.8 acres in area "B" which is above. In Table No. 10 is 
shown the summary of pine infection data taken on these areas. 


TABLE NO, 10 
NE INFECTION CONDITIONS ON 8,85 ACRES OF THE FISHHOOK CREEK INFECTION ARUA, 


Number a 
| Cankers 


Per 













It ds evident from Table No. 10 that 19 per cent more infected 
pines ‘with 2,4 times as many cankers were found on area B than were found 
on araa 4. .The average distance from the original center of infection to 
pines on area B is only oneehalf the average distance to the pines on area 
A. 


From a further analysis of the Ribes data it was found that the 
average Ribes population on area B is 6,100 feet of live stem per acre, or 
only one-fifth that of area A. It is apparent, therefore, that on the 
Fishhook Creek infection area 6,100 feet of Ribes live stem per acre in close 
proximity to the original source of aeciospores has caused 19 per cent more 
infected pines with 2,4 times more cankers than were caused by five times 
as much Ribes Live stem at only twice the distance, 
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From the disease survey and observations it is estimated that the 
original, nucleus for this infection area consisted of 50 cankers started in 
1923, Probably a few of these cankers produced aeciospores for the first 
time in 1926 and the majority of them in 1927 and 1928, From these spores 
the Ribes became infected and in turn.ceaused more pine infection. 


In 1929. a few of the cankers formed in. 1926: prebab ly produced 
aéciospores for the first time. Because very few cankers were found in 1931 
that had originated later than 1928, the 150,000 cankers on this area in 
1931 (calculated from disease survey date) aré considered as direct products 
of the 0 original cankers.. It is. evident, therefore, that during the first 
three years of disease intensification on the Fishhook Creek infection area, 
approximately 21,000 feet of Ribes live stem per acre (Table Nc. 9) ‘has 
caused an increase in cankers at the rate of 3,000 to 1. 


x fhe only other known center in the Inland Empire where the rust 
intensification rate is comparable to that of the Fishhook Creek area is 
the Long Meadow infection which was ‘found in 1929, It is estimated that the 
increase in cankers at Long Meadow during 1926, 1927 and 1923 was at the 
rate of 2,742 cankers for each cankor of 1923 origin. Although no complete 
‘survey of the Ribes conditions was made before eradication in 192°, the 
available data indi¢ate that from 1,000 te 2,000 feet of live stem per 
acre’ of ‘ER. Lacustre and BR. viscosissimim was responsible for this. intensifi- 


‘Neation, “Lf not te exceed 2,000 feet of Ribes live stem per acre has caused 


°° almost’ as great sn increase in cankers as over 21,000 fect per acre, 
“4drrespective of the species involved, it seems likely that the canker 
increase’ on the Fishhook Creek area will be greater during the. period 1929 
. Vinsttt at was during ‘the exten 1926-1928, ; 





“Table Row ii. derived from disease survey data taken in 1921 on 
5’ areas where blister rust entered in 1923 shows the abundance of pine 


““infcetion and Ribes live stem on each of these areas. 


AD 
* 

RIE 
> 4 


dotsaivaes al #2 exotigererdo Bes yore » oeaoeth add ott 
Ja etatass O42 tc hodetenos sere nolitotat etdd xt axe lout Lanta tro 





it spitogadioes heoshote erednas asedd Yo wat x @ UldadorT” ESOL 
gs ARPT bag YSOL af mewt to ytito batt. ett ‘bas @Ser at “ents 


Ss 


»oltastat oxtg scm Segoe mig ge ba besootat ‘emaded & Pad EH addy 








tq Yidadotey dS0l af Ba orto® erexinan’ aff to wets O86r at: 
et 2 ines wet yrev savage comet dertt edd sot ein 
ai: igao UN,CGL eft ,G8ef nadd asiel betestsizo Sad tadd 
Bits \£euos Sts (sta Weve eesoeth tort” heteluolss) Ise 
sired puptdiedd ,dashive al $7 .Btedaad Tektatae O2"eds° to 
| Sat of noha PE ol} ro soltadithanedat, pasoath to atesy eet 
i 20h & Se sq wate ovil aodth to gust 000, JS cistumtzotams 
O0O,2 Te aget odd.éds eteadaas ef eeseroal ne beavan 












ay OCD; & ot 60 0; at pa gern pee Sherk gieb eLdslisve 
[OTEot enw’ gugieatenoe ty” ya bag oxdeuogt ff to tes 
tl gadMi te goat 000,9 besoxe of tog 3 .xeltes 
pesagete ae eicued af svacisa? ne tao aa deomle 
98.82 ,beviovnk seloage odd to eviioequettt 
ge ae 3 Li tw. seta xox xooddalt. env. so sasotont 
~SSCL-B80L bofteg odd satinh sew tf sarld: [80L 














3} gealat ated yovire speealh sowt beviued IL vol efdat 
Ghia < sanabucds edt ewode SSCL af beveiae dex -codetid stedw esete 
a aso eredi to dose me sede ovil aadii: bas, sokdosiat 














tae 





ZABLE NO, 1] 





ere a RNR NT a ea NaN te RT a 


| Per |Per Gent|Wo. Cankers| Rives Feet Live 
Aeres | Cent Pines Per Infec- Stem Per Acre 
ampled| Sampled! Infected| ted Tree | Stream | 












98 


It is notable that on these areas the amount of pine infection 
evident after 8 years varies as uuch as 37 per cent. Apparently the 
abundance of Ribes live stem is not in all cases the chief factor responsible 
for the rapid intensification of the disease as is evidenced by the fact 
that’ the smallest amount of infection and largest amount of Ribes occur 
on the Deer Creek area while the third largest amount of infection was 
found on Long Meadow Creek where the smallest amount of Ribes occurred, 
Topography, moisture conditions wind currents, ground cover, exposure and 
other factors probably have considerable influence on the rate of intensifi- 
cations. In spite of this probability much of the Inland Empire white >ine 
belt. is. made uo of areas.similar to those. surveyed and should therefore 
present. as fexora’ le opportunities for rust intensification. Thus it is seen 
that the occurrence of as little as 2,000 feet of Ribas live stem per acre 
must. be considered as. a serious threat to the white pine on any area in 
the Inland wees 
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WHITE PINE PLANTATIONS ESTABLISHED 1931 
| By 
EL. Joy 
Junior Forester 


TiTRODUCTION © 


In May, 1931, white pine plantations were established on seven 
pine infection areas in the Inlend Empire white pine belt, Three of these 
plantings are on the Potletch and three on the Clearwater timber protective 
associetion lands, Idaho and one.on the study plot at Newman Lake, © 
Washington, On the six essd¢iation areas Ribes eradication had een 
performed prior to planting. On the Newman Lake aréa the Ribes inerme was 
removed in 1929, leaving only BR. leacugtre to spread the disease, 


PURPOSE 


; These plantings were established for the purpose of d¢étermining 
the amount of pine infection that will result from Ribes left after eradi- 
cation, Incidental to the main purpose, a study will be made of the com 
' parative susceptibility to bli ster rust of the three species of white pine 

Parva Eg! 


WORK —— 


Disease free a ek Pe from the wind River Forest urse ry at 
Carson, Washington, were planted at 3,3 foot-intervals in rows 3,3 feet 
apart, Equal numbers of Pinus monticola and Pp. strobus were planted on five 
areas, one of which had an additional lot of 364 P. flexilis, On the sixth 
area there were planted 1l more z HOB than E. gtrobus end on the 
seventh F. mo monticols only, 


Stake s were set to mark the boundaries of each ‘plantation and 
each row of. pines, The feet.of Ribes live stem on each plot and on.a 
surrounding strip one chain my oe was deter rmined, Each planting and the 
adjacent area were mapped, . : 


Planted pine por Ribes asta for the plantations are shown in 
Table No. re 
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Due to a protracted period of drouth following planting, there 
was a high death of transplants, ‘Only one) plantation, that on the Newnan 
Lake plot, was completely checked for survival, This check made three 
months after planting showed pine survival as follows: 


Re monticols..,.......41,.6% 
Re BEPORUG. 60050000000, 2k 
B. Lexie eos... 34.3% 
ATCT eee esse eee ee 45, Of 


Prom this che x: end -Sbsbriathing ‘on the other six pIsate fons, 
it ts estimated that only shia to aa tty per eent of the pines planted 
Will be alive in 1932,° °° 
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PROGRESS REPORT ON THE NEWMAN LAKES INFECTION STUDY 
WEWMAN LAKE, WASHINGTON, 1931 
o. ey. 
R. B&B. Myers, 
Agent 


INTRODUCTION 


_ ‘White pine blister rust was found on the Newman Lake area 
May 10, 1928. It was determined that the disease probably entered on 
Ribes inerme in 1923. Thorough scouting in this region has failed to 
reveal any additional areas of infection, 


Because only R. inermme and R, lacustre occur in this vicinity, 

it was decided that a study shoul should be made of the disease spreading power 

of R. lacustre after the removal of R. inerme, Preliminary surveying and 
mapping for.a study plot were accomplished in the fall of 1928 and spring 
of 1929, The area was completely covered twice in May, 1929, for the 
eradication of R. inerme and again during the summer when the locations 
of white pines and R. lacustre bushes on 25,4 acres were plotted and 
examined for infection, Data were recorded on the size and age of pines, 

size of Ribes and amount of infection on both hosts. All RB. inermme bushes 
found during this period were removed, 





In 1930 the area was reworked for R. inerme and the pines and 
Ribes on an additional 10.8 acres plotted. Host plants on the entire 
plot area of 36.2 acres were examined and infection data recorded. 


Disease studies have indicated that. weather, especially 
moisture, greatly affect the spread and intensification of blister rust, 
For the purpose of studying this relation, sling psychrometer readings 
were taken thrice eA in 1930 from which were computed relative 
humidities, 


WORK DONE, 1931 
A. Eatablishmant ria Pine Plantation 


For the purpose of eugmenting the study of disease spreading 
power of BR. lacustre and at the same time to study the relative suscepti- 
bility to ~ blister rust of three species of white pine, 988 each of 
Pinus monticola and P, strobus and 364 P, flexilis transplants from the 
Wind River Forest Nursery at-Carson, Washington, were planted on the plot 
in,7 units.....This stock, was. spaced at 3,3 foot intervals in rows 3,3 feet 
apart. 
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Because of an extremely dry period immediately following 
planting, there was a high death of transplants, On hs indy 20 @ check 
of the plantation showed a survival of 41,6 per cent for P, monticola, 
52.2. per cent for PF. strobus and 34.3 per cent for P. flexilis or an 
average of 45 per cent for all species, 


B, Eradication of R, inerme 


For the third consecutive year the Newnan Lake plot and 
adjacent areas were covered for the removal of R. inerme. The results 
of all Ribes eradication on this area are shown in Table No. 1, 


TABLE NO, 2 


TOTAL RESULTS OF R, INERME BRADICATION 
NEWMAN LAKE INFECTION AREA, WASHINGTON 


____ Date Worked Worked Stem Eradicate Bee [Stem Per Acre) 
: 
oe eB OA MD ey A a NR 
nS See ee ee 
ee 
21 
eT a a 
Apri) 23, 19382" 1) 6,04) Adoel PO 
June—dueust,1931-] 36.3)... 2. 6a. fle 
ies aa a 
) [Grand Tovar [45.0] 196, aye 2.868 — 


"hn additional 242 feet pulled from roadside approximately one- 
quarter mile from the plot, 


C. Establishment = Cooperative Weather Station 


through the cooperation of the Spokane office of the United 
States Weather Bureau a temporary weather station res established and 






































started on June 9 in order to more accurately measure the meteorological 


factors affecting the spread and intensification of the disease, The 


equipment consisted of a shelter house, anemometer, rain gauge and record 
forms from the Weather Bureau and a hygrothermograph, sling psychrometer 


‘and maximum-minimum thermometer from this office, 
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Readings were taken three times daily and recorded on the 
standard form No, 1009%. A copy of each 10sday record upon its completion 
was sent to the Spokane Weather office where the data were analyzed and 
used in fire weather reports, From the annual report prepared by 
Mr, °F, C. Crombie, fire weather forecaster for the Inland Empire forest 
area, have been gleaned the weather comparisons shown in Table No, 2, 

The stations used were selected because they represent the approximate 
elevation range of the majority of the white pine stands in the Inland 


Empire. 
TABLE NO, 2 


PRECIPITATION AND RELATIVE HUMIDITY DURING SUMMER 1931 AT 12 STATIONS IN THE 
INLAND EMPIRE FOREST ARBZAS AND AVERAGE FOR ALL STATIONS 
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Although the precipitation at Newman Lake was exceeded at only 
three of the eleven other stations, it is notable that the amount approxi- 
nates the 2l~station average for the Inland Empire forest area, The number 
of hours the relative mmidity was over 35 per cent exceeds the averaze 
more than did the rainfall, mt the average relative humidity both in the 
morning and in the afternoon is comparatively low. From these comparisons 
it appears that at Newman Lake the weather conditions are in general fairly | 
representative of those found throughout the white pine belt, 


Sufficient data are not yet available for any correlation between 
weather conditions and infection. The continuation of the Newnan Lalre 
weather studies over a period of years coincident with the collection of 
infection data during the same period is necessary before definite conclu- 
sions can be made, 


D. =e: Data 


During the summer three inspections were made of 598 R, lacustre 
bushes on the plot and quantitative estimates of infection recorded, The 
numberof bushes, classified as to the shade form, that were infected at 
each inspection is shown in Table No, 3, while Table No, 4 gives the 
analysis of infection on these bushes, 


TABLE NO, 3 


NUMBER OF R, LACUSTRE BUSHES, BY SHADE FORMS, INFECTED AT EACH INSPECTION 
NEWMAN LAKE, WASHINGTON, 1931 
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TABLE NO. 4 





ANALYSIS OF INFECTION ON LIVING LEAVES OF RB, LACUSTRE 
; NEWMAN LAKH, WASHINGTON, 1931 


Total. Infection Converted 
to Ravhy len’ Number Leaves 
Cent Infected 


Per 
-{junedinia/telialilce otic| Total, 
ae amas 
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|Full shade] 3 | 


am form 


* For dates of inspect ay" see Table No, 3. 

“® This large increase caused by one bush with unusvally heavy infec- 
tion in July, wt with much lighter infection in August due to 
defoliation. 








fable No, 3 shows that of the total number of R, lacustre 
bashes examined during the season, a higher percentage of. those in half 
shade were infected than of those completely shaded or in the open, Also, 
the percentage of infected bushes in half shade is higher than the average 
for all forms, | 





Newly infected bushes of all forms were found in July, one month 
after the initial inspection, but only of the half and full-shade. groups 
in August, At both the second and third inspections the largest percentages 
of newly infected bushes were in half shade, although this percentage was 
not much greater than for full~shade bushes, The general indication from 
these results is that partially shaded R. lacustre bushes become infected 
more readily than those in full shade or no shade, 


The analysis of infection on these bashes (Table No, 4) reveals 
the fact that the amount of infection, expressed as "per cent infection per 
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infected leaf" was also, in general, greatest on bushes of the half-shade 
form, although the infection of half-shade and full-shade forms was 
approximately the same at the first inspection, The large increase in the 
no shade group at the second inspection has been discounted because of the 
prestneeue infiuence of one heavily infected bush. 


The sekaittoe of telia, the stage responsible for pine infec- 
ean, inereased between June and July tt decreased between July and 
~ August except on half-shade bushes, A majority of the half-shede bushes 
showed a decrease in telia production between July and August, although 
the total shows an increase. Here eeein the influence of several large. 
heavily infected bushes is seen, 


On the basis of the analysis in Table No, 4 there has been com- 

“puted the amount of telia production as determined by one inspection in 
1929 and one in 1930. A comparison of these amounts with those from 

three “inspections in 1951 follows. 

TABLS NO. 5 


COMPARISON OF AMOUNT OF TELIA PRODUCED IN 1929, 19 





AND 1931 


| . Computed Number of Leaves [| Per Cent of Total] 
Period | 100 Per Cent Infected With Infection Which is 
5 run ned H 


Telia 





aa From this comparison it is seen that there was a tremendous in- 
crease in telia production between 1929 and 1930 and another substantial 
inerease between 1930 and 1931. Although comparative weather records are 
not available for 1929 and 1930, rainfall on 16 days between June 12 and 
July 12 is probably responsible for much of the increase in 1931, 


The volume of aeciospores produced during these years is also 


an important factor. Table No. 6 shows the number of aeciospore producing 
cankers and infected R. lacustre and their distribution for each year, 
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TABLE NO, 6 


NUMBER AND DISTRIBUTION OF AECIOSPORE-PRODUCING CANKERS AND INFECTED 
RIBES LACUSTRE BUSHES, NEWMAN LAKE, WASHINGTON 








vhlon to In- 
[fected Ribes _ 





For each infected R, lacustre bush there were 3 aeciospore produc- 


ing cankers in 1929, 4,1 in 1920 and 4.8 in 1931, On the are@ basis for each 
square chain with infected R. lacustre, there were 1,8 square chains on which 


were found fruiting cankers ~4n 1929, 6 in 1930 and .5 in 1931, These com- 
parisons and the increase in spread distance’ from infected pines to Ribes 
(fable No, 6, last column) show that with the tremendous increases in 
aeciospore production there were almost as large increases in the number of 
infected Ribes bushes and a substantial increase in the area over which these 
bushes were distributed, 


E, Pine Infection Data 
- In fable No, 7 the pine infection data collected in 1931 is com- 
pared with similar data securea in 1929 and 19230, Table No. 8 shows the 
analyses of cankers found during these three years, 
TABLE NO, 7 


PING INFECTION DATA FOR-1929, 1930 SND .1931, NEWMAN LAME, WASHINGTON 





etal muster of nine infected 103 


} er ant of. pine infected. 


7 bli 
Total number cankers. 7 mi 
Number of cankers per infected pine 


Number of cankers per M feet. total needle- 
hea stem 





(a) ‘Includes 6 not. in 1930 report. 7 
(b) Poteal 68 in 1929 and.1930. reports included 2 trees with. cankers 


which in 1931 were determined not blister rust, 


(c) Revised Totals, Include individual hits making up multiple-hit cankers, 


Does not include 21 cankers removed in 1928, 
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With the eradication of R. inerme in 1929 the influence of this 
species as 2 disease spreading agent after 1928 was removed, It was 
expected that the bulk of the cankers from the 1928 and many more from the 
1927 ‘exposure would appear in 1920 and 1931. Furthermore, the first cankers 
from R, lacustre infected in 1929 should have appeared in 1931, 





Table No, 7 shows that in 1930, with the examination of 77 ‘per 
cent more pines than in 1929 there was an increase of 182 per cent in the 
number of cankers found, In 1931 the canker increase over 1930, with 
approximately the same examined tree basis, amounted to 22 per cent, 


{fhe analyses of these cankers (Table No. 8) show that the majority 


are on 1926 wood resulting from exposure in 1927, In 1930.7 cankers were 
found ‘on 1928 wood (the most accurate measure of the 1923 cankers) whereas 
in 1931 there were. 30. No conkers were found on 1929 wood, Table No, 9 
shows the distritmtion of cankers by the years of wood infected, 


TABLE NO, 9 


" DISTRIBUPION OF CANKERS FOUND IN 1929, 1930 AND 1931 BY YEARS 
OF WOOD INFECTED, NiWMAN SARS | WASHINGTON 

















Per Cent of Total Cankers on Wood Produced In: : 


- | atcen| Cankars|1918]1919]1920]1921 | 1925] 1923] 19241926] 1926 |1927| 1928] 
2G Ae od eI OE ow eee 
[1930 [1,591 [0.2] 0.0] 0.1] 0,4] 0,9] 0,9] 5, 7/22. 6/53.7/15, 2] 0,4! 


{1931 [1,935 | 0,2} 0,0] 0.2] 0,4) | 0,8] 5, 4/21. 8] 51, 2/27, 97 1, 5) 


From these facts it follows that there was a large increase in 
cankers caused by R. inerme in 1927 and 1928 but no cankers showing which 
could bite eteor de“ be attributed to infected BR. lecustre in 1929, 













: From the canker analyses in Table Ho. & has been derived Table 
No, 10, which shows the distribution of the cankers found each year accord~ 
ing to their stages of development. 


TABLE NO, 10 





EEN Nes OF CANKERS FOUND IN 1929, 1930 AND 1931 BY DEVELOPMENT STAGES, 
MS a LAKE WASHINGTON 
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Because the majority of the cankers studied are of 1927 origin 
these cankers predominate in Table No. 10. It is seen that the order of 
canker development from 1929 te 1931 has been from "First Symptom" to 
" Juvenile" to "Fruited Once", It is apparent that after examination in 
1930 most of the juvenile cankers produced pycnia and thereby passed to 
the fruiting stage in 1931. However, there was a large percentage of the 
cankers found in 1931 that peers pres for the second time instead of 
aecia, 


SUMMARY » 


1. & total of 2,340 B, monticola, P. strobus and F, flexilis trans- 
plants were planted for the purpose of augmenting the study of the disease 
spreading power of R, lacustre. As a secondary purpose a study of the 
relative susceptibility of these species will be made, 


2, Initial Ribes eradication during 1929 on 45 acres resulted in the 
removal of 126,884 feet of R, inerme live stem, In 1930 on this same area 
there were removed 1,012 feet and in 1931 only 516, 


3. Weather conditions at the Newman Lake plot compare very favorably 
with nee average conditions throughout the Inland Empire white pine belt... 


4, Partially shaded Rk, lacustre bushes receive and intensify blister 
rast more readily than bushes in full shade or in the open although those 
in the full shade do almost as well. 


5s of the total amount of sesosbton on RB, lacustre, telia made up 
2.4 per, cent in 1929, 53.4 per cent in.1930 and 63.9 per cent (maximum) — 
in 1931, mit 


6, With. the. tremendous increases in asciospore ppetaki on there were 
almost as large increases in the number of infected Kk. lacustre bushes 
and & substantial increase in the area over whan these bushes were 
distri bated, 


7. The number of cankers per infected pine increased from 8.6 in 1929 
to 15,1 in 1931. On the basis of the total needle bearing stem target, 
there were 8.5 cankers per thousand feet in 1929 and 19,4 in 1921, 


» 8...» Canker axhlases) show the majority of cankers to pave ovigisated in 
1927 end 1928, the last two years that R, inerme was present, By far the 
largest werceninge of these erreieenes. in 1927, 


9. ‘No cankers were found that definitely originated in 1929, the first 
year of possible spread by R: lacustre only, . 


10, fhe majority of the cankers progressed from first symptoms in 1929 


to juvenile in 1930 to fruited once in 1931. First pyenial production 
probably occurred after examination in 1930, 


411 








gigiuo VSOi 3o ats betbiuite apeeage. eit, te- Se Eto Fam, OS. eta IT 
to tebio att Jatt neoe at $2 .0L ,08 efdat gi otsaieobes Ug. .eteduso: esedd 
0d Ngodqamt dextt® mort: aed nal SOL of OSOL mort. trengeleveh..yealasn 
a soltesinexe tetis isd? jeerscgs at tl ,"ennO Beg tontt.og *oltneryt, ™ 
ot epeag yore? bas aisovg deoubote: evexiner efinavet. eat te tsom O8eL 
edt lo eyatnenteg esisl 8 easy oredd ,revewoH .LSOL nt expat gals ierct sald 
ko asedenz omtd Prooae eng tor BARON surstabilcie Seid SOL gt ae ercesiccnsy 
ii a ae mets Gy rasa 


> FRAME 


weneid pilivels 2 has eudorte . Riopigcom 2 OS 20 Letot A Vf 
easesih elt to vwoote. edt act dooms 29 MBSTINY, ety sot Sedasly axsw 2 ens Le 
add to youre s sgoqurg ywiabsoneg # eA exdevoul A ke sewed: aotbsstee 
Aber ag Iiiw vatoegr awerlt to Wilididqeosse ideabrend 


ans et bot iemes eeros Gb xo OSEE ae nottsothere aad fF fatdtel ‘€ 
Sets eome cid? om Cher wi met A evil eurent wa XG teet SBB,88L to Levomst 
ole vino fei BE Bees sao% BLO, £ bevomer exow etodd 


yidstovat vrev Stace tolg SxlscL « cmt alt $e. ante} Lbaoo redigew & 
led eaty sdicw etige! basinal est deovarendé amote thao spetoye ot dt iw 


tosvelic Yiieastai bus avieoes eedend Stienogs . oid Sesbade UUisrriey - 3 
spoils Ketroaid Le 030 ody ai *o abacte tiv cn gesiasd aadd ylibset enom der 
a 2 Thee) oi! saomia. ab: obede neh hd ak 


‘ se esa ak tat: etdamoe!” eA HG nobisoetsat ‘to devon - tated eng +0 
 tusnabeesa) émas reg 288 bas OSeL wt taen ‘t3G S88, 1 SOL at §aen ‘hoe d,s 
. “ T8eL at 


etew sradt uo tdouborg e7ogz0ises at aoeestomt nzohaenerd. exit AG EG. 
estan! etiemal of betoetai to sedan edd ni egeasyogs eziel a2 oe 
eter Botecd seeds dy tite reve set sig of exsotogt Istiastedue 2 bes 
ier inseacahes 


OGL at 8.8 mot? bexsetoat sutg hetsotat Teg. erraciess 0 tedsarn. ent o 
Jegtas mse gaiised efpeon Jadoi add ‘to atesd at nO (eer ak £ OL of 
Sel af &,.¢f Bas eseL ad seek Dageroit tag etexinas @.8 @tew stecdt 


KL Sotoulsizxo ava od ersslaan 9. vies to Lam ed? worse . boaglens texne) ,B 
~~ od rat ye hienety SW gute eck 8 gas Btaay ows geal odd ,BROL bas seer 
ster he’ botsaryt'o enadd to egsinogier taegital 


exert edd ,CSOLl wt Setanighrs “et ei inited. tects bavot stev eraiaas of 2 


(ico exberoar if yd Seong otdtaeay 2 to. iat 
QEGLl mk asso dqance tert seth beanergzote ‘eneinas edd te wise bam edt 


softonhorg tetsoyr tezth f€0L ni eomo” bettrrrt ‘oF ObOL at Srtieeet od 
sOeeL md a0 tsrinexe tets beriso95 Miata 


rhe 





EDUCATIONAL WORK 1931 


By 
Kermit Miller 
Agent 


INTRODUCTION 


The educational program of the Western Office, Division of Blister 
Rust Control, was continued in 1921 along the same lines as in 1930, In 
Washington and Idaho. the program was handled by the project leader, The 
state leaders in Montana, Oregon and California handled the work in those 
states, using material supplied by the Spokene office, This report deais . 
only with.the work in. Washington and Idaho, the work in the other three 
states being treated in the reports of the state leaders, Educational 
material was furnished to other states when definite requests were received, 


PUREOSE 


Educational work has for its major goal the dissemination of 
information to all interested persons so that the blister rust program may 
receive the best possible cooperation, Specifically the work is done with 
five groups: blister rust. workers, the Forest Service. personnel, timber 
owners and operators, schools, and the general public, The purpose, there- 
fore, is to give, to the blister rust personne] information regarding the 
progress and results of each project and its relationship to the entire 
control program;. to. instill.in the minds of all timber owners and operators 
the menace of blister. rust to the continued production of white pine; to 
establish in the minds of Forest Service officials, timber owners end the 
general public the necessity of preserving actual and potential timber 
assets so that white pine may contimue as & valuable forest tree; to supply 
the latest information and working material to forestry schools in order 
that students may have a working knowledze of blister rust and its control; 
and.to make contact with, and impart some knowledge of biister rust and its 
control to a portion of the general public not in direct contact with 
blister rust. control work in an attempt to secure interest in and sunport 
for the control program, 


The educational program falls under three general headings 
(a). preparation and distribution of material; - distribution of infor- 
mation; and.(c) phatogrephic work, 


- A. Preparation and Biated bution of uaberial 


1, Specimens, By a cual areeelonne it has-been fouhd that the use of 
specimens of blister rust in all stages combined with informative material 
i,e,, bulletins, pamphlets, etc., is the best method of disseminating 
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blister rust information, A working knowledze of blister rust cannot be 
gained without a thorough knowledge of all phases of the disease itself, 
and this is best secured by the use of illustrative specimens, 


Approximately 2,500 Ribes leaves with the uredinial stage of 
blister rust’ and 4,000 leaves with the telial staze were collected and 
pressed for use in mounts, No mounted Ribes specimens were made up in 
1931 as a large enough supply wes on hand to care for all demands, 

Thirteen mounts of each stage were sent out to individuals, All interested 
schools now have spécimens for classroom use, In addition, 12 quarts 

of each stage were pickled for the use of school laboratories, The pickled 
leaves were preserved in quart jars and one quart of each stage wes sent to 
the University of Minnesota, 


' A new method of mounting Ribes leaves will be used in 1932, 
Transparent-front envelopes, having suitable legends for each stage of the 
rust on Ribes, have been secured from Washineton, D., ¢, All that is nece 
essary to complete the mount is to insert the leaf and seal the ahyelepai 
One caren were) ODEs for each stage are on hand, 


Thirty-six quart jers of cankers showing the five stages of 
development of blister rust on western white pine were collected in the 
Puget Sound region of Washington in April, During the year, 362 cankers 
were preserved in individual test tubes, Of these, 315 were used in dem- 
onstration boxes, 11 were sent to schools, and 36 are on hand, Some of 
the 133. on hand at the beginning of the year had to be discarded due to 
deterioration, The gelatin medium was used in preserving the specimens, 
but high-test paraffin was substituted for the common variety as it has 
a much higher melting point, A number of these specimens were used in 
local Sg ee ae work, 





‘All specimens sent out were so treated as to preclude the 
possibility of viable spores or mycelium remaining in the material, At the 
time of collection all specimens are treated with a killing solution,. For 
pine specimens, the solution is two parts formaldehyde, 10 parts glycerin 
and 88 parts water. For Ribes leaves it is five parts formaldehyde, five 
parts glacial acetic acid and 90 parts SO per cent solution of alcohol, 
Ribes specimens to be used in laboratory work are preserved in test tubes 
or quart jars in the killing solution, those to be used in mounts are merely 
dipped and then pressed, while pine specimens remain in the killing solution 
until ready for canning in the test tubes, The formula for the gelatin 
medium in which pine specimens are preserved ist three ounces granulated 
pacto-gelatin, 30 ounces distilled water, and one ounce formaldehyde, 


2, Demonstration boxes, During 1931 only one type of demonstration box 
was used, a 7=stage box showing both uredinial and telial stages on 





oe 
heard, 
ee) 





ag gonsso tgast dodeifd ‘to exbelwenl 2afsitow A .cotteortotat tent tsteiid 
«i ioedi sceselb edt te eseadg [fs to exbelwom! dewotodd s tuodt te bsaiss 
sehemiosga evidjetienlit te ses eci¢ vd bewose teed at eiddt bas 


to speie Isintbers edd dite eevsei eedif 008,S ywloismixotogA 
5G besoeifoa sisew sgste Laifed edd ctiw seveel O00,4 bas ser. teteild 
al cur sbsm otaw aisie secs aedii Sesavom off ,etarom af ses tot Sseestg 
sbeaneh Ife tot eteao of Seed oo saw vicove devote estal s ea LEOL 
hedgsoteiaxt tia . Biesbivibat of dao trea otow eg8te dose %o etattom assétia? 

or eXOkFTbHS cf ,eae mooteealo tot etemtoece evad wor &@Loerioz 

Sefiolg adT ,aetuoteredal foodoe to san edd tot befslota stew eaude teas to 
o¢ dee 247 exadea dose 0 Mra emo bas ares dts ot bevsdtetd” etow asvasl 
Si otenalM to yeierev int sat 


cf Beeer > Eh be eevastl sedi antintrom to Bodden wor A 
& dose ae coh aldsiive anivad ,escolevae thorl-toetsgcenetT 
4 0 . ,wodouidest. mot? Satimss nead sved ,zedif ao tem 
+ L8ea bas tael edt drsent o¢ at gacom osf¢ eteiqmoes of yiseas 
aoa 9 878 Sahte Hose tot eecolovas basesods em0 

to gegese avit off satworde erresins6 to atat draup te gdttae 
eld st Setosifon stew exiq etidw mtateew mo tent tedetid to tromeolsveb 
eteciiso O05 —taey edt sciaol .fited ot Hosgaliasy to ootgen burt sega 
iS Go heey eiew Lo ,eeedd TO- ,saderé ¢eed Sachivibat et hevitcesta stew 
to emcee ,baetd so ers BB bas ,sloodoe of ¢mse ov)ew CF ezoxod nobtarteno 
Sv eub Behbtsoett ed oF bad tasey edd to aitineined edd to Sief mo BEL ois 
e2hemivegs eit saitviessita ai beet sey mats Ber aisles edt motterctroteb 
2d cies yteirev soswoo edi tot Bedirtitedae eae sitistsq Jeetedaid dou 
mi bsay stew aaentoocqs seed. To aa a ,titog scit¢fom tedatd dorm s 
tow i barge faool 


ead ehoiserg ot 36 he veers 02 stew dro tues iron iain ray 
aH$ 34 ,letretan add mt animtanes acileoyn to setoge efdsiv to Wiliviesor 
Toe .nolivioa uniilinl s déiw Sotsoad ots street inne {£8 nottoelfoo to ems 
sizeouls ediag OL .shvtlebLenrot ettsa owt et ncidelor eat ,2denitooge eaig 
evil ,soydeblamtoi edtsq evit af ti eevasl aedif tot .tedar: eivsg BE bas 
ei0iools Zo solislor tne tag 08 edteg OF bas bios ottess I[stoals atvaq 
eedid teed ai baviesore Ss sirow qrotsrodel “i beer ed of anemioage sed ti 
Yletam ets ednavom af beer ed of srodd +fofitoloe aniiflint edt oi atat denise 10 
ao tdsrloe Seiilio ect ai atewet exemitoege. sato eLide ebeesetg ned? bas beagts 
BLeSioy ead tot elurrroet ed - ,esderd deat stig of eotaneo tot voaet Lider 
bedaLonercs 290000 Sete 3ef bevierstg sis enemtooue eniq do ldw at merthom 
wbyteilsrrtot sono ante bos rtotew Belliteth eeonro OF irre Breer: 


#60 Seiteigecomeb to equd eco yLno cae > snbut saaadl nottertenomd 8 
£0 gegete fatled has [sinibew dtodd raehdi * xod Marrs 3 eb ORs heal 








Ribes and five stages on pine so arranged as to indicate the life cycle, 
The specimens are supplemented by a one=page legend covered with celluloid, 
Sixty-three of these boxes were made up during the year, 24 were sent to 
state leaders, two sent to private parties, and the remainder was used in 
the eradication camps and general demonstration work, This box is the most 
compact and complete piece of demonstration material yet devised, It gives 
the complete story of the rust ané @ brief treatise on the methods of 
gomhrols 


3. Blister raat albums, The blister rust albums developed in 1929 
and 1930 were not used in 1931, as not enough time was available to 
assemble a sufficient number of up-to-date copies for the use of a11 of. the 
blister rust camps, 


4, University sets, These sets consist of a series of photographs 
with complete legends and one copy of each of the.blister rust bulletins 
end are designed for the use of students writing theses, ete, However, 
when furnishing material for classroom use, these sets are supplemented 
by..one 7estage box, two tubes each of pickled uredinial and pickled telial 
specimens and.six Ribes mounts of each stage, The legends for the pictures 
are designed to give all information relative to .the life cycle, spread of 
the..rust, ultimate .damage to pine, method of control, and work accomplished 
to date, Fifty-three sets.of pictures and legends were sent out in i931, 
50 of them going to the Oregon state leader and three to individual. stu- 
dents, 


5, Bulletins, Demands from students for information on costs and 
methods of eradicating wild Ribes in the West led to the writing of a 
bulletin, "Development of Methods of Eradicating Wild Ribes in the Inland 
Empire - 1922.t0.19304,. This was mimeographed and used in appropriate 
cases, <5 being. sent out,. S: N,.Wyckoff's article, "Blister, Rust Control 
inthe. Inland Empire’, which was published ia The Timberman in June 1930, 
was brought. up to date, mimeographed and used as a general bulletin, 949 
of which were sent out, The following additional bulletins were used in 
educational work in 19313 


“Bs Mi scelleneous publication No, 23 - general bulletin dealing 
with blister rust, 1,263 used, 

b, Reprint from The Miabernin - "White Pine Blister Rust - Its 
Cause and Control in the West", 67 used, 

ce. Miscellaneous publication No, 27 = "Black Currant Spreads 
White Pine Blister Rust," 213 used, 

ad; Technical bulletin No; 87 - “White Pine Blister Rust: . A 
Comparison of European and North American Conditions," ©58 used, 

-@, Farmer's bulletin No, 1398 ~ “Currants and Gooseberries = 
Their Culture and Relation to White Pine Blister Rust." 213 used, 
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f, Pechnicel Bulletin No, 240 = "The Chemical Eradication of 
Ribes," 4 used, 
@ Question and Answer lists - nduitperaphed pamphlet dealing with 
eigen rust and its control, 110 used, 


: 6, Pive-winged panels, The panels were used for small gatherings or 
to supplement other material, They were not revised in 1931, 


B, Distribution of Information, 


, tglliaes Blister rust personnel, Two mediums are employed to distribute ia- 
formation to blister rust workers, The more important of these is "The 
Western Blister Rust News Letter", published monthly in the Svokane office 
and edited by the project leader; the other is the monthly versonnel 
meetings, 


ip - ‘The News Letter provides an open forum wherein any pertinent 
question may be discussed, Articles are written on blister rust and 
Sllied subjects ty 211 permanent members of the orgenization, with a 

few articles coming from outside sources. New or watried methods of 

work are thoroughly discussed in the News Letter, which is confidential 
in-nature and*goes to permanent employees and a few other interested 
persons, .In the July and August issues the material is less technical 

end ‘nothing of @ controversial nature is printed, These two numbers are 
sent.to all temporary and permanent employees, leven issues, arereaiae lz 
pages in tanetiny were palesened. in 1931, 


. Monthly personnel meetings are held the first Wednesday in each 
month. during the winter season, At each meeting, two or three speakers 
are,on the program and an effort is made to have all projects reviewed 
during the winter, Once each year a personnel conference is held in 
Spokane and is attended by 211 western blister rust employees, At this 
conference all phases of the work are discussed and reviewed thoroughly, 
The 1931 conference was held January 12 to 17, 


An attempt is made to have all temporary employees . iacaan 
familiar with the blister rust situation, and to this end a supply of edu 
cational material is given to each Ribes eradication camp, This material 
includes one 7-stage demonstration box and a full set of bulletins, 


a2, U. & Forest Service, No organized educational campaign Was cOn- 
ducted with Forest Service workers in 1931, However, 15 copies of the 
mimeographed bulletin "Blister Rust Control in the Inland moire! were sent 
to the supervisors of the five national forests in north Idaho, Repre- ~~ 
sentatives of the blister rust office attended the Region 1] and Region 5 
oe Meetings and ae eered. any desired informe tion,) 
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3, General publicity, Articles dealing with all phases of the blister 
rust problem appeared in newspapers in Viallace, Kellogg and Moscow, Idaho 
and in Spokane, “ashineton, In addition a number of articles were released 
‘to the Associated Press and to the Spokane News Service, The former gave 
the stories general distribution throughout the West in the larger daily 
newspapers, while the latter sent material to the smaller daily or weekly 
papers of the Inland Empire, 


A window demonstration was used at Wallace and Kellocg, Idaho, in 
conjunction with the news stories, Illustrated lectures were given before 
19 science classes at Lewis and Clark high school in Spokane and one was 
given before a men's club at the Knox Presbyterian Church, 


Dewionstrations were given et the Sportsmen's and Tourists! Fair 
at Spokane in May; the Western Idaho State Fair at Boise, Idaho, September 
2 to 5; the Bonner County Fair et Sandpoint, Idaho, September 24 to 26; 
and the Cléarwater County Fair at Orofino, Idaho, September 17 to 19, At 
all of these places the three large demonstration cases, remodeled in 1931, 
containing colored pictures under glass, specimens of the disease in all 
stages and legends explaining all phases of the blister rust situation, 
were used, To supplement these cases, the automatic slide projector was 
used showing both picture slides and lezends, This machine gives a cone 
tinuous illustrated lecture and commands far more attention than a speaker, 
Large trunk cankers, trees killed by blister rust, and Ribes bushes com 
pleted the demonstrations, Bulletins were given to all persons desiring 
them, A demonstration, featuring Ribes eradication eauipment and a heavily 
infected western white pine tree, was given at Headquarters, Idaho where 
delegates to the: Pacific Logging Congress at Spokane attended a special 
meeting as guests of the Potlateh Forests; Incorporated 


Three radio talks were written by the project leader, The 
titles were; ‘The Need for Prompt Action in the Application of Blister 
Rust Control in the Inland Empire", "Methods of Controlling White Pine 
Blister Rust fn the West", and "Blister Rust Invasion of the West", These 
talks were turned over to the California state leader to be broadcasted, 


G, Photographic work, 


“Photographs contained in the files of this office tell the story 
of the progress of blister rust control and the improvement in working 
methods since the incéption of the work in the West, Each year an attemt 
is made to secure a complete set of pictures: showing the progress of the 
work on all projects, Photographic work, however, differs from other edus 
cational work in that the project leader and H, M. Cowlins take pictures 
of the work in all of the five western states rather than in Yashineton 
end Idaho alone, Snapshots taken by other members of the field forces 
are used in some cases, 
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During 1931, 181 5" x 7" pictures were added to the.files and 
34 more of crown denet by studies were taken by George Luke which heve not 
yet been filed,.. In addition approximately 25. kodak pictures taken by. field 
forces are used in some cases, 


Following is. a list of all photogrephic work done during 1931:;.. 


Prints smaller than 5” x 79), cc cccccrseccce 148 
Prints, B's To) Pewician e ea eauis kee cee pele 
PUES 10" once b 6b 0.4 we eta tases hess lee 
Prints, gi = 114 peed tacacd Wk Ke lw ee a ee ane 
Copies, 5A x (ORDO ORR Car ERR an © | 
Copies, gr x sn ett$)> (ene. Pons Ens eane dmeeed 40 OF 
Enlargements, 5” x 7" or 8% = 10%... ..ecvvcee dO. 
Enlargements, 11" = La adnate aca ge Cees ahamed 
BHlarversntg, lols Zo ye ceccsessecesnsers¢ tie 
Lantern slides PANG. ovis bane Coue cea scan cee 
Lantern slides COlOTOA ss:0-iais ai sinsroe ces cecss 00 
Enlargements BOIOVA06 76 vc ec cae tee seusee eee 
Films, developed, 5" x 7", field pictures, . 

‘ Poi yo gamlgedl gamaenpre panies’ Ohi ie epee”) ; 
oak Tide Seve leped, o% acevensnacececsesess¢elD 
Film packs BOVE LORS, p20 6 eis emescentcivansoeke . 
Copies,” annual report, Sx 7h. cesncseveceeeG 
Copies, annual report, 8" x LOM... seer eene tod . 
‘Prints, ‘annual report, 9" x Li", ,.enececee se G80 


Leica Camera Work for J, M, Chambers | 
Rolls Leica film deve LOped.s srrcsserndsoevesg le 


Contact prints (1-124 x 15/8" Jos eeneeeeeeee 52 | 
Enlargements, 3-1/2 a" x 5e1/2 " TeSGeas Cake eee eee 





In addition to the work listed sbove a new photographic field 
was invaded when H. M. Cowling, in cooperation with the 116th Photo Section, 
Washington National Guard; made serial mosaic maps of three ereas in 
north Idsho: (1) the area near Honeysuckle Ranger Station, Coeur d'Alene 
National Forest where Ribes eradication work was done; (2) the Fishhook 
Creek infection area in the St, Joe Netional Forest; end (3) the Long 
Meadow Creek infection area near Elk River, Idaho, The maps made as a 
result of this work are to be used by the Ribes eradication and damage to 
pine projects, This type of map hes a very definite valve in control work, 
Cowling also spent five weeks at Crissy Field, the Presidio, San Francisco, 
California, studying the laying and interpretation of aerial mosaic maps 
in order to obtain the maximum data from maps made here, 
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One of the aims of the project. since the darkroom was ine 
stalled in July, 1930, has been to constantly improve the quality of the 
photographic work, To this end new Copy Couipmént wes built in 1931, 

The Neon floodlights used experimentally during the winter of 1930 and 
spring of 1931 were found to be deficient in some respects and entirely 
unsatisfactory for color correction work, For that reason they were 
turned back to the manufacturers and Magda lamps put in the large reflec- 
tors, These lamps have been found satisfactory for all types of copy 
work and are now in use, ; et -, 


4 new easel was built by the two men in the project early in 
1931 to hold.large maps, charts, tables, etc,, for copying,. It is 
built on a heavy stand and has a copying surface 42" x GO", ‘The front is 
plate glass set. in a hardwood frame while the back ig plywood in four 
removable sections, A heavy cardboard is used to hold the subject in 
absolute contact with the glass, ‘The easel is mounted on rubber casters 
and can be conveniently moved, 


RECOMMENDATIONS 





The darkroom now has all necessary equipment for turning out 
work in large volume, except a print drier for matte surface prints, This 
type of print is now dried between blotters, but this method is unsatise 
factory and slow, ‘The prints mst be changed to dry blotters twice before 
they are ready for use and all of the blotters must be dried before they 
can be used again, When making prints for the annual report, the work 
is necessarily slowed down a great deal by this procedure, It is there. 

_ fore strongly recommended that a Pake belt drier be purchased, 
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EXPENDITURES BY THE 
“HESTERN DIVISION OF BLISTER RUST CONTROL 
i CALENDAR YUAR 1931 


Federal Uxpendi tures 


The following tabulations of federal expenditures for the 
periods January to June, 1951, and July to December, 1931, summerize 
by projects the expenditures of the Division of Blister Rust Control, 


Expenditures have been classed under the several heads shown 
in the tabulations for the purpose of better analyzing items of expense 
charged to each project in preparing vroject cost statements, To 
‘further this objective office records show the clessification of ell 
expedditures by object, 
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r The tethered table gummari zee: the expenditure of Conds 
contributed by the Clearwater and Potlatch Tinber Protective Associations 
for cooperative Ribes eradication on their regective areas; by the 
State Land Department. of the State of Ideho, Potlatch Forests, Inc, , 
and the Milwaukee ‘Land Company for such wb rk in the vicinity of 
Clarkia, Idaho; and by the-State Land Department. of the Stete of Ideho | 
for’ eh oa work in the vicinity of Priest igke, 1azho, 





_ The cooperetors! contributions were deposi ted as tigbel as a 
special account in the U. &. Treasury and, were disoursed’ bY. the 3 20 
Divi sion of Blister Rust Control at Spqkane, Weshincston, 
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GENERAL SUMMARY 
I, Development of Loeal Control Practice 
AL Bradication. 


FU, California. 17,340 acres on the lassen National Forest were 
freed of 240,005 Ribes, an average of 19.6 per acre, at a cost of 
$11,106.20, am average of §.64 per acre. 


2, Idaho. 
a. Studies « emical eradication methods were undertaken to 


discover the best means of application of Ribicides. Tentative results 

have shown that a 10 per cent concentration. of sodium chlorate is more 
effective than a 5 per cent concentration when sprayed on the aerial parts. 
The application of large amounts of common salt to the soil about Ribes 
crowns demonstrated a possibility for entirely destroying plant life on 

ah aréa which, however, may not prove a practical method of Ribes suppression. 
Although copper complex paste injected into the stems, crowns and roots. of 
Ribes proved ineffective, the injection tool itself, designed on the 
principle of a pair of pliers, was satisfactory; so that it is possible that 
with a more highly toxic paste, injection methods may prove successful. 
Atlacide used with a dusting machine seemed to be more effective than 
aerial spraying. on Ribes jnerme and Rk. lacustre, but considerable difficulty 
was experienced with the machine which became clogged, causing a lack of 
uniformity in: the amount of dust applied. Sufficient time had not . 

elapsed to give results from the. following experiments: the use of sodium 
chlorate and Atlacide for aerial end soil applications. in successive 
treatments; the use of sodium. chlorate in solution for soil drenches; 
individual bush study involving the use of different. volumes and concen- 
trations of sodium chlorate applied to aerial and root portions of bushes; 
and soil application of chemicals in dry form. 


b. Studies of hand eradication methods demonstrated that a 
high efficiency can be secured at a relatively low cost by reworking areas 


a few days following the first. eradication. A one-man crew can obtain an 
efficiency varying from 10 to 100 feet of live stem left per acre at: costs 
varying from ees evn to one-twen tiara of the first work, 


Gs Exe rinbiital and field equipment were developed or tested 
which included the following: a tool operating like a pair of pliers for 
the injection of chemical pastes into plant stems; the Chipman Chemical. 
duster for dusting Ribes with Atlacide; alluminum pack frames; and several 
modéls of hand pumps, together with an attachment for maintaining constant 
préssure At the nozzle, ‘The chemical duster was not satisfactory when used 
with Atlacide dust. 
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The spraying of Ribes ad brag Poliowea by burning Sy ovel to De the cost 
efficient work in brush suppression where hand methods were employed. 
Lopping and scattering and windrowing of brush are included in the same 
category. A Oaterpillar tractor equipped with a bulldozer performed every 
phase of brush-work more efficiently and economically than it could have 
been, done by hand methods, On moderately wet sites the brush was pushed 
toward the center of the stream type forming windrows. 


Grass seed was sown on areas which had been sprayed and burned 
or hand cleared which resulted in fair to good stands of grass. Artificial 
seeding has been the means of rapidly converting dense R. inerme areas into 
permanent grazing sites. 


B, Development and Testins of Ribicides 


-1931. Investigative work was prosecuted 
along the following lines: starch and tannin analyses of Ribes; chemical 
Pastes; flameproofing of cloth; design of paste injection tool; the 

physiological aspect of the texte effect of low concentrations of sodium 
chlorate on Ribes; and the morphological characteristics of Ribes leaves. 


2, Summary of 1931 field experiments. 


“@ A recheck of the 1930 exncrimentsal plots in Idaho, 
California and Oregon yielded the following conclusions: The application 
of toxic substances to cut crowns and stems of Kibes markedly increases the 
chances for kill by some chemicals beyond the limits achieved by the 
application of sprays of the same materials to the aerial parts. Arsenic 
oxide, pitch oil, and salts of such metals as copper and silver were 
relatively the most effective substances used in these experiments. 


Of crowm drenches, those in which oils were used on plants 
having the aerial portions cut away showed the most promise. In Idaho the 
use of oil sprays in all instances failed to kill a satisfactory percentage 
of the bushes treated. Copper complex is quite definitely not a Ribicide 
when applied in the form of an aerial spray. Observations in California 
indicate that oils are most effective when applied both as a heavy drench 
to dry soil about the base of the plant and as a thorough spray on the 
aerial parts. Diesel oil applied to 8. roezli apparently has a high degree 
of effectiveness as a Ribicide. 


In Oregon chlorate sprays in all instances failed to effect 
a satisfactory proportion of R. bracteosum bush kill, although fair live 
stem kills were nearly always obtained. Indications are that many of the 
sprays tried are toxic to the plant but that present methods of applica- 
. tion are at fault. RB. lacustre seems to respond somewhat better to chlorate 
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sprays than does K.. ‘bractensum, but here again PRAY ine, with chlorate ata 
npr, sada pater tots bush kills, | ie Aes 

4 RO Hye an ok of the wes WA nis Clavie Tag) 
Saint oa a reduetion of from 90 te i per gorit’ af &. ag TTT Live stem 
Wag accotiplished when chlorate sprays were applied on two successive years. 
Variations, between © and. 3) ner cent, in the concentration of sodium 
chlorete in the spray doés not ma erinlly affeet the pe réentage of 

2. petiolare | live stem reduction ree the spray is, applied om two guecessive 
years. Wone of the treatments on X. dnerme or JB. Iscuatre sayiate acloraly 
Teduged. either. the. live stem or the mumber of bushes, Durin! the second 
year after. a, single. application. of. spray Re peilalare and R.. inexue 
experionced a. further, recucbion. of Jive stem which was pronounced in the 
ease of ie ineroe- ’ 








Rashington, end. Aner taedes ot eae eae Ta udp is ‘quite as | 
tozic to plant, tissue as. chlorate, The principle of soil treatment. tried 
so extensively this year. Appears. at present to offer possibilittes for the 
development of methods of, treatuent supplementary to those being used at 
present. The. injection. of glycerine. pastes into plant stems again _. 
demonstrated the high toxicity. of. copper, complex to plant tissue, bub at the 
Same time. seeucd to show, thet this. method of application dig not, provide 
the: proper. opportunity. for perfect distribution of the chemical to the 
vital parts sail hae pen 





a bs. be 1o70. experds sh Yinumees Jbis showed that 
Atleciae. pt i sg a were the. ales spray chenleals of all. those 
epplied, that consistently yielded. bush kills of higher then, 75 per cent; 
sodium chlorate alone or in combination with caleium chloride resvited in 
pearly: ausry Case. in bush. kills. of 96, per. cent OF More... 


'b, lnbe beneen observakions on 1931 f1eld experiments conducted 
in Penne enilanda and Colo revealed that ammonium thiocyanate is quite 
toxte to triply Tone of the other chemicals that were . to this 








1. Idaho. Cbservations on the survival, rate of growth and time 
of fruiting of Ribes were continued on a much less extensive seals on the 
controlled plots established in 19°27. 
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Partial results of the Ribes seed storage study gave the follow- 
ing germinations secured from duff samples taken from various age classes 
of the timber stand: 18 seedlings came from the 20 to 40-year-old stands, 
9 from the 40 to 60; none from the 60 to 80, 3 from the 80 to 100, none 
from the 100 to 150, 3 from the 150 to 200, and 1 from stands over 200 
years old, 


& study was undertaken to determine the effects of cutting 
methods on the germination and survival of Ribes and conifer reproduction 
by studying in the field such factors as light, moisture, temperature and 
pH in their relation to Ribes germination and growth. No sound conelusions 
can be drawn from results obtained from only one season's work of this 
nature, and.it remains for additional studies to be conducted before 
results of a conclusive nature can be presented, 


The laboratory investigations of the factors controlling the 
germination of Ribes seed were continued in 1931, and yielded the follow 
ing conclusions: Alternmation between 25° CG, and 5° C. appears optimum for 
the germination of R. inerme, KR. lacustre, R. nevadense and R. viscosissimum; 
25° C. and 10° C. appears optimum for EH. petiolare. The most effective 
germination stimilants are weak solutions of sodium chlorate, weak 
solutions of sulphuric acid, and, for R, petiolare, the storage of seeds at 
-10° C. for four anid one-half months. Alkaline and neutral peat give best 
results as germination media. Most species of Ribes seeds need a rest 
period before germination. 


2, Galifornia. Studies were initiated in 1931 on the dissemination 
of Ribes seeds, seed storage in duff and soil, seed germination, viability 
of seeds when stored under various conditions, and the effect of logging 
on Ribes reestablishment. No results have been obtained from these as yet. 
A continuation of the old studies has yiclded the following points in 
addition to those reported previously. Ribes seeds have been found in the 
top layer of loose needles, in the compacted layer of duff, and in the 
soil beneath. Seed germination took place prior to May 15 in 1920 and 19321. 
Part of the seeds of the same fruit may germinate one year, and part one 
year or more later. Stored seed is the source of new bushes on a cut-over 
area for the first three or four years. 


A. Control Reconnaissance. 


l. Washington. Extensive reconnaissance completed on approximately 
aoe acres on Mount Rainier Wational Park at a ‘tost of $.0108 per acre. 














~woflot eft evag ybude enatcte bower eediA adit to adlueex Lattre’d 
someais one axcitay mos? seve? nelqmar tii mort borsese ehokierieres gat 
e2huate olo=wtsey-D2 o¢ OS odd mott oman azrttbeea 61 rhaste asduli edt “to 


ening ~OOL oF 08 ect mort & .08 oF 08 at mort emes 0d of DS afd moxt © 
OES yovq abrags cas L Bax 2008 ed OaL exit mort o ,0al og BOL asd mount 
lo 2T89y 

asit¢so to edeetite oft entareseh of nsealetuobsar kaw ebude gels: 
sefsoshovqet isifgoo Sms eedifi tc Ievivuse base nolianiores odt so @bodiem 
bas stwiszeqmed ,etodaiom ,idgil es wiegest dome Silelt odd at antybote “yd 
aso ipsfouoo basoae oF Ses Sta toiteninisy gedit of nottalot ttadt af Eo 
afit to srow e'xonsee sao vino mort fostasdo’ aifveet mort swath ed ee) 
wroted bed sebrcs ad” a aeiSude Lacotstbhbha tot antemet 3k baa ,OTid Gm 


bos esaet sd mo etiisa evtestsnoo s i, (edivest 





etd aoftfiortaos giotest sedi to anoltiasiteernt Perrone Pr ont 
ewollot edd Bobleiy Sas .[é0lL mi bourkéaco orew hose eedpA to noltantarios 
tot mumiseo eraeqoe .0 °S bas .0 °G8 meewhed settartetIA sanoientonon gai 


gumitoateoggiy 2 Bais Set woheyegc s ,erdeyvosl wl eporent 1H te soisentmies asd 
sviseetie @ trou eal atelotd fay. tot memitqo erasqqe .0 SOL bra 10 9@S 


. xeow ogmendts mgtioe to enoktefos dsew ate etaalumtye gsotisatoriey 

és absea to Micky oe pat. etslotdac tol , bee , bios sb uy Soy ‘to esotdulog 
d fan. bee o«tleatle acdgom ¢ Taatcdere’ fs toot sot .0 COLH 

¢ #eqth Yd neiootre Feo .weiboa noliantuvesn an atineet 
oltaniws etoted ho freq 


fmf Rotetdiat sxow sethgde .ginastotitgd .S 
Ayes ,ifea bye Yiob wi gaavets Sees ,abesea sedihi to 
} bes ,amottinuoo exofuay tebsu botote medw eaebeea te 





rs ; 
ey ee eaedi dee bonis etdo nocd oved adisasy of -deomdetldataesy eedtl ao 
a? pinto sniwolfot oft hehloty asd setiude Blo edi to xottauntinos A 


edt oi besrot- sa0d ayecl absoe aedin .ylewcivera Bbotteqet exodd o¢ mols ibbhs 
ef} si fos .ttob to toyel Astovqos eft of ,neflbgom seool to teysi qed 

SOL bee O60L af Sf yall od tolrg esalg Acot nolieniares bee® Jdésaned Live 
sie iver bas .tasy ete otantmtos you diett omer edi to ehese edt to trat 
“evc-tno 5 mo eadeod wor ko souros edt ef bese Ssrose .tedal stom to i Teev 

: -8%Sey, wot to gens Jerkt ed rot sets 





Apri Leoed to mottaok teed Tr 


gonsaeteurooell LortgoD A 


yloedgaixe 7ags no botalumos soneas a ney evienodxal -aodantideat hi 
2198 tsq BOL0.¢ To deco s ta a4 iat (esolieall tefatad tase mo Betas 000,G5 
; } 
AO ED 
yah 








ee 





2, Oregon. Extensive reconnaissance completed on 640,770 acres 
in southern Oregon at a cost of 4.0056 per acre, 


ae 3 Galifornia. Intensive reconnaissance completed on 91,469 
acres on the Klamath National Forest at a cost of ».0401 per acre, 

B. Ribes Bradication on Federal Lands. 

: 1. Clea er Nat 1 Fore . 15,326 acres actually 


worked at a cost of $9.25 per acre. 70,365 acres were partially protected 
at.@ cost of $2,01 per acre. 


- Mount Rainier National Park, Washinzton. 2,668,° acres were 


worked aie an average cost of $3.12 per acre for Set elend and stream type 
Ribes eradication. 


. Wind River Nursery, Washington. There were 376 acres worked at 
an average > of $1.98 per acre. This was a combination of initial Ribes 
eradication and reeradication, 


4, Still Creek, Mt.. | 1 Forest, Oregon. 535.3 acres 
were worked at an average cost of $13.75 per acre. Approximately 130 acres 
of this were worked for the first time and the remainder was reeradication. 


C. Cooperative Ribes Eradication. 
1. Idaho. 
a, Clearwater T4mber Protective Association. 7,440.9 acres 


of stream type worked at a cost of $7.60 per acre. 62,530 acres were pro- 
tected at a cost of $1.08 per. acre for the degree of protection afforded 
by stream type Ribes eradication. 


b. Potlatch Timber Protective Association. 1,599 acres of 


anlent type worked at an average cost of $3.46 per acre and 3,34°,4 acres 
of stream type worked at an average cost of $6,61. 32,960 acres were 
partially protected by stream type Ribes eradication at a cost of %. 81. 


c. Priest lake T4mber Protective Association. 11,068.11 acres 


were worked at a cost of $1.18 per acre. This area includes upland and 
stream type Ribes eradication, 


de Fiiodn St. Maries River. Agencies cooperating with the 
Dirkihen of Blister Rust. Control were the Milwaukee Land Company, Potlatch 


Forests, Inc., and the State of Idaho: 6,420 acres were worked at an 
average cost of $2.75 per acre. Thiederiudes both stream type and upland 
Ribes eradication, 
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Dy Checking Ef ficiency of Ribes "radication Work. 


1. [daho. Checking was done on. the Potlatch ca Gisareates 
timber. protective associations and on the Clearwater National Forest... On 
the assumption that reduction of Ribes to 50 feet or less of live stem 
per acre constitutes protection, 2,14¢,5 acres or 53 per cent of the area 
checked met this standard. On the "Potlatch Limber.Proteetive Association 
100 feet of live stem left in 1929 amounted to 140 feet in 1930 and 145 
feet in 1921, On the Clearwater Timber Protective Association 100 feet of 
live stem left in 1929 increased to 194 feet in 1920 and to W5 feet in 
1931. 


IIL. Field Spudies of the Bat” 
A. Spread of t he Rust. 





a» Idaho. 45 new centers of pine infection were-located; 
24 on the St. Joe National Forest, 2 on the Coeur d'Alene National forest, 
oné on the Clearwater National Forest, 4 on the Coeur d'Aiene, 7 on the 
Potlatch and 7 on the Clearwater timber protective associations. 


- One new pine infection center found in 
Mount Rainier eta’ Park. A new pine infection was found within a alt 
mile of the Wind River Nursery. 


c. Oregon. The only new pine infection center located is in 
the Mount Hebo plantation on the Siuslaw National Forest. 


2, Mew Ribes infections. 


a. Washington. Infections were found on . Rives in nanbicne ere 
Washing ton at four points. in Stevens County and nine points in Ferry hounty. 


b, Oregon. Infections located at 21 points, none of which 
imairk a further extension southward than reported in peeveaes years. 


1. Deep Greek, Idaho. This center was started in 1923. . The area 
studied consists of 15.4 acres where 7.8 per cent of the pines are in- 
fected with 1.8 cankers per. infected tree. In 192° the feet of live stem 
per acre was 1, 562. of RB. dacustre and 10,938 of R» petiolare. In 1931 
there were 427 feet of R, lacustre and 188 feet of RB, petiolare live stem 
per acre, A study reveals that 6 cankers originated in 1923, 11 in 1926- 
1927, 971 in 1928 and 1 in 1920, 
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Re long Meadow Greek, Idaho. A study was conducted on 51 acres 


of. Tes infection. where the disease entered in 1923. An examination in 
1929 showed that 11.3 per cent of the pines were infected while in 1920 
there were 27,7 per cent infected. In 1929 there were 14,2 cankers per 
infected, tree and in 1920 there were 9.9 cankers. Originally there was a 
maximum of 1,881 feet of BR. lacustre and 27 feet of R. viscosissimum live 
stem per acre which was.. reduced to 10 feet of BR. lacustre and 2 feet of 
Re. live, stem per acre in 1931. Wo canker analysis has been 
made which meld show year of origin of cankers. 


a Rubs. Creek, Idaho. Infection started here in 1923, A study 
applied to 132.4 acres shows 33.8 per cent of the pines infected with 13.2 
cankers per infected tree. The amount of Ribes probably causing initial 
infection is estimated to be approximately 5,331 feet of KR. petiolare, 
238 feet of BR. inerme, and 1,611 feet of R. lacustre live stem per acre. 


4, Deer Creek, Idaho. This infection of approximately 12 acres 
started in 1923 and in 1930 showed 3 per cent of the pines infected with 
1.8 cankers per infected tree. There were 69,610 feet per acre of 
R. petiolare live stem in 1929 and 49 feet of live stem per acre in 1930, 
Canker analysis shows that one originated in 1923, 311 in 1927-28, and 
one in 1929, 


5. EF Creek, I » Infection originating in 1923, extends 


over an area of at least 100 acres. A survey of 22.35 acres resulted in 
an estimate of 650 feet of RK. petiolare, 20,004 feet of Rk, lacustre, 5°1 
feet of R. irriguum and 23 feet of R. viscosissimum live stem per acre. 
40.4 per cent of the pines are infected with 4,4 cankers per infected tree. 


6 Newman Lake, Washington, Canker analyses show the majority of 
cankers to have originated the last two years that KR. inerme was present. 
No cankers were found that definitely originated in 192°, the first year of 
possible spread by R. lacustre only. ‘The number of cankers per infected 
pine increased from 8,6 in 1929 to 15.1 in 1931. On the basis of total 
needle-bearing stem there were 8,5 cankers per thousand feet in 1929 and 
19.4 in 1931, 





7. In order to study pine infection occurring on areas where 
Ribes eradication has been performed and also to gather information on the 
relative susceptibility of pine species, certain plantations were established 
On the Clearwater Timber Protective Association there were 4,897 pines 
planted, of which 58 per cent were P. monticola and 42 per cent were 
&. strobus; on the Potlatch Timber Protective Association there were 
4,322 pines planted of which half were P. monticola and halfwere P. strobus. 
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At Newman Lake, Washington there were 2,340 trees planted, 40 per cent 
each of P. monticola and P. strobus and 20 per cent were P. flexilis. 
Due to @ protracted period of drought only about 45 per cent survival is 
indicated. 


IV. Educational Work. 
Educational work was carried on with Blister Rust personnel, 
Forest Service personnel, timber owners and administrators, educational 


institutions and the general public. Information was disseminated by the 
use of demonstration material, talks and papers, and a monthly news letter. 
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